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ADR’S 
DATACOM/DB™ 
took on all comers 
and beat them 

in virtually every 
Datapro category 


In addition to DATACOM/DB's 
winning ways, ADR's VOLLIE® 
achieved 3.8 in the important 
Overall Satisfaction category, 
LOOK® scored 3.8, The 
LIBRARIAN® 3.4, and ROSCOE® 
3.4. ADR has led the field 

in Datapro awards for IBM 
370/30xx/4300 products for 

four consecutive years. 


DATACOM/DB, a people efficient 
DBMS, simultaneously provides 
fast direct retrieval and update 

as well as efficient sequential 
processing against the same data 
base. Under DATACOM/DB, 
responsive online systems need 
not compromise the performance 
of high-volume batch applications. 
This unique package also provides 
the practical benefits of the 
relational model, a concept other 
software companies are only 
beginning to investigate. 
DATACOM/DB is one of a family 
of products that includes 
DATADICTIONARY, an expandable 
data dictionary and directory, 
DATACOM/DC™, an efficient, 
flexible TP monitor, 
DATAQUERY™ for data base 
retrieval, DATAENTRY for online 
data entry, DATASECURE™ for 
safeguarding data, and 
DATAREPORTER™, a natural- 
language report writer. 


DATACOM/DB is part of ADR's in- 
tegrated network of systems soft- 
ware products that solves tcday’s 
problems and builds a solid foun- 
dation for tomorrow. Contact your 
local ADR office or send in the 
coupon to learn more about ADR's 
DATACOM Relational DBMS. 
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The Project 
Manager: Kingpin in 
Personnel Motivation 
By J. Daniel Couger 


Data processing people seem to enjoy 
their jobs more and more as their career 
progresses — until they become project 
managers. Why? Because the organiza- 
tion, as well as the manager, may not 
be prepared for the job, Couger says. 
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ogramming costs and programmers’ 
salaries are skyrocketing. Managers 
need to show a good return on invest- 
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components: people, procedures and 
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tion is explored in this article. 
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Systems 
By John V. Harker 
And Robert E. Fox 


Even the most successful industrial us- 
ers are falling far short of making DP 
count where it matters most: manufac- 
turing and materials management. The 
ball remains, as ever, in management's 
court, the authors contend. 


High-Level 
Languages: The 
User/DBMS Link 


By William B. Engle 


The benefits of a DBMS can be un- 
locked only through effective user/sys- 
tes1 interfaces. The author takes a look 
at the facilities available for each of the 
best-known DBMS. 


¢ ON THE COVER: In this 
pre-1900 woodcut, the farm- 
er applies a traditional tool to 
an age-old problem: reaping 

) the greatest rewards for his 

} labors. In information pro- 
cessing we turn to new tools 
to achieve the same goal: 
Productivity. Further enrich- 
ing our technological tools 
are new techniques and 
methodologies to cultivate 
the greatest and oldest of 
resources: human skiil and 
ingenuity. Equipped with 
new tools and human re- 
sources, we loek forward to 

| harvesting new bounties in 
systems productivity in the 
1980s. 


No-Nonsense 
Recruitment 
By Donaldson Richmond 


In spite of continuous growth over the 
past 30 years, the DP industry has yet 
to master the discipline of personnel” 

acquisition. Here are some straight for- 


ward solutions. 


Better Project 
Estimates for Better 
Decision Making 
By Peter B. Wilson 


Management decisions based on bad 
estimates can cripple productivity. New 
mathematical formulas won't help, the 
author says, since the estimating pro- 
cess is a management problem, not a 
technical one. 


ALTERNATIVES 
TO COBOL: 


Does Cobol deserve to be the No. 1 
language in business applications? Four 
authors map alternate routes to pro- 
ductivity gains. 
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By Peter van der Linden 
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A Better Decision, A Better Choice..QCM 
Quantitative Computer Management is the only online 
and offline software monitor available that does not rely 
primarily on the inaccurate and incomplete data supplied 
by RMF, SMF, and MVS control blocks. Whether the 
term “capture ratio” or “extrapolation” or “averaging” is 
used by our competitors for their products, they are all 


applying the “fudge factor’’ principle to RMF and SMF 
data. 


Accurate Measurements Load Module Installation 
Using event driven techniques, | QCM is now available for free 
QCM provides accurate and trial in load module form 
comprehensive measurements of for easy and quick installation. 
your computer facility. This is in 
contrast to the other RMF and 
SMF based software monitors 
(both online and offline). 


Low Overhead 

QCM’s unique approach to 
event-driven measurement device, channel, and control unit 
provides comprehensive levels. These measurements are 
measurement data at extremely _ ideal for billing, modeling, 


low overhead—in some cases capacity management, and system 
you actually gain CPU cycles. tuning. 
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Transferred 
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ct Systems Performance Interrogator (SPI) 
FOR REAL-TIME PROBLEM DIAGNOSIS AND 
REPORTING 
QCM'’s Systems Performance Interrogator provides dynamic real-time 
exception reporting facilities and operator displays that enable 


operators and system tuning personnel to diagnose problems’ as they 
occur, 


ie Systems Performance Module (SPM) 
FOR CAPACITY PLANNING AND SYSTEM TUNING 
QCM's Systems Performance Module utilizes event-driven 
measurement methodologies to provide most of the benefits of 
hardware monitors while overcoming the inherent weaknesses of 
today’s sampling-oriented measurement systems. 


ict Job Accounting and Billing (JAB) 


FOR ACCURATE, REPEATABLE AND DEFENDABLE JOB 
ACCOUNTING 

QCM’s Job Analysis and Billing is the only system that supplements 
SMF/RMF data to provide a truly accurate, repeatable, and 
defendable job accounting and resource management system. 
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@ Based on Last Reference Date, User 
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a Data Set Should Remain on Disk 
Withcut Being Used 


@ Eliminate Unused Data Sets 
@ Enforce Data Set Naming Conventions 
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@ Simulation Reports 
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Send for Free Poster 





Software Inte mi 
Qn ryone Teles’ s promises. Trainit 
“and d state-of-the-art develc 


experie ar 
Finally, we support more | 
of financial ma : 
cial software for IBM.360/370, 30%3 
than even IBM! Users of DEC, Hev 
Finance 
nancial managemen 
Reporting, Accounts Receivable, ccounts 
Resource Management, Fixed Asset A 
Accounts Payable Management/Purchase Order 
3,500 Software International installations worldwic 
beautiful after the sale. Don’t let the sun go down today w 
about us. 





| The eee Leader : 
In Financial Management Software 





Elm Square, Andover, MA 01810 (617)475-5040 


Atlanta (404) 955-3705 Columbus, OH (614) 773-2167 Houston (713) 444-3348 Cee (408) 292-9700 
Boston (617) 729-8962 Dallas (214) 960-0220 Los Angeles (213) 573-0402 Montreal (514) 866-5728 
Chicago (312) 298-3500 Orta Ta Lt) BLL New York (914) 253-8050 Toronto (416) 924-1461 


Vancouver (604) 669-6122 
OFFICES AROUND THE WORLD 





a pene ee 







































By Richard G. Canning 
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The Challenge of Increased Productivity 


tion will force management to seek 
new ways for accomplishing the 
needed increases in productivity. 

And what will these “new ways” 
be? 

One answer is to look at Japan to 
find out what firms in that country 
are doing to increse their outputs 
and decrease their costs so dramati- 
cally. Spot the things that seem to 
have the greatest impact, then see 
what we can learn from those things. 

Let us briefly describe, then, some 
of the main characteristics of the Jap- 
anese style of management, to see 
what might account for that coun- 
try’s competitive achievements. 


The Japanese Management Style 


The following brief discussion is 
based on a seminar given in Los An- 
geles last fall, under the auspices of 
the Southern California chapter of 
the Society for Management Infor- 
mation Systems (SMIS), a paper by 


Richard C. Beaird entitled “Industri- 
al Democracy and Participative Man- 
agement,” (Labor Issues of the ‘80s, 
American Telephone and Telegraph 
Co., Basking Ridge , N.J.) plus a vari- 
ety of other source materials, as well 
as several trips to Japan. 

The SMIS seminar was on the sub- 
ject “Applying Japanese manage- 
ment techniques to improve produc- 
tivity,” and included two executives 
of Japanese companies plus an execu- 
tive of a U.S. company who has stud- 
ied Japanese methods and uses them 
in his work. 

The Japanese management methods 
appear to include the following four 
major components. 


Cieate a “family” spirit. Japanese 
management seem to be very con- 
cerned for their employees — and as 
whole people, not just during their 
working hours. 

Men are offered employment for a 


lifetime (meaning until age 55 or 58), 
as members of the corporate “fam- 
ily.” 

In the same way that a son would 
not be discharged from the family, a 
male employee is not discharged 
from the firm. In the same way that a 
parent visits a sick child in a hospital, 
a supervisor visits a sick employee. 
And in the same way that parents are 
proud of the accomplishments of 
their offspring, Japanese companies 
show their pride in their employees 
and the accomplishments of the em- 
ployees. 

In periods of bad times, the main 
concern ‘is to save everyone’s jobs, 
not just some jobs. If pay must be cut, 
the cuts start with (and are greatest 
at) the top. 

If it makes no sense to produce 
»roducts because there is no market 
for them, the employees are kept 
busy cleaning up the plant, fixing 
machines and so on. 


JDS Uncovers Attitude Problems 


Employee attitudes and percep- 
tions about their jobs play a very 
important role in productivity. 
The use of new computer technol- 
ogy, for instance, may not produce 
expected gains if employees are 
not motivated to use it effectively. 
The Hackman/Oldham Job Diag- 
nostic Survey (JDS) is one ques- 
tionnaire-type tool for uncovering 
employee job attitude problems. 

The JDS was developed in the 
mid-’70s by J.R. Hackman (Uni- 
versity of Illinois) and G.R. Old- 
ham (Yale University). They estab- 
lished the validity of their 
instrument by testing more than 
6,000 individuals performing over 
500 different jobs at some 50 orga- 
nizations. Since then, it has been 
used by a number of other people 
for studying employee job atti- 
tudes. 

We talked with a data processing 
executive who used the JDS on a 
previous job. His previous em- 
ployer is a facilities management 
firm, which manages the comput- 
er installations for a number of or- 
ganizations around the country. 
The firm not only runs the com- 
puter operations, but performs ap- 
plication software development as 
well, at a number of dispersed 
sites. 


Couger and Zawacki 


This executive was familiar with 
the research being done by two 
professors at the University of 
Colorado — Professors Couger 
and Zawacki — on the use of the 
JDS to measure employee attitudes 
about their jobs. 

He thought it was worth trying 
out and sold the idea to the presi- 
dent of the firm. Both he and the 
president thought that all was well, 
but they wanted to check on how 
the employees actually felt. Also, 
they wanted to be able to compare 
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employee attitudes at their differ- 
ent sites. 

The survey was administered by 
the data processing directors at 
each location. Couger provided 
counsel on the process via tele- 
phone. After the scores were tabu- 
lated and averaged, the results 
were delivered to the executive. 

In brief, the study showed: (a) no 
major problems, (b) a few sur- 
prises and (c) employee attitudes 
about as management expected. 
The reasons for expecting these 
results were that the company was 
offering it. employees positions 
with above-average challenges, 
had_ selected employees with 
above-average abilities and felt 
that it was providing the employ- 
ees with above-average working 
conditions. 

But the JDS turned up one point 
that required prompt attention. 
The programmer/analysts had 
strong negative feelings about the 
amount of system maintenance 
they had to do. Each programmer/ 
analyst was totally responsible for 
one or more application systems 
and each was also trying to do 
new system development. But us- 
ers were continually asking for 
changes and enhancements to ex- 
isting systems — and the pro- 
grammer/analysts felt trapped by 
these requests. 

Management was, of course, 
aware of the problem; it is a com- 
mon problem in the computer 
field. What they were not aware of 
was the strength of the negative 
feelings. So management's reac- 
tion, upon seeing the JDS results, 
was, “Let's get this thing cleaned 
up quickly.” 

The job changes that were made 
were not major redesigns, but 
rather minor adjustments. Each 
programmer/analyst still had pri- 
mary responsibility for one or 


more application systems. But, in 
addition, he was now backed up 
by one or two other programmer/ 
analysts who became the second- 
ary resources for these systems. 

So the maintenance work load 
for any application system could 
be and was shared among two or 
more programmer/analysts. 


User Liaison 


In addition, a user liaison posi- 
tion was created, to act as a buffer 
between the users and the pro- 
grammer/analysts. Requests could 
be reviewed — and perhaps even 
handled — by the liaison person; 
only relevant requests flowed 
through to the programmer/ana- 
lysts. Further, somewhat more for- 
mal procedures were imposed on 
the users for submitting these re- 
quests, to try to weed out some of 
the more spur-of-the-moment 
cases. 

The executive left for his new job 
before having a chance to use the 
JDS again to measure the changes 
in programmer/analysts’ _ atti- 
tudes. But he sees a big value for it 
in this role, even though (in his 
words) “it is no magic formula.” 

In most companies and at any 
point in time, he said, manage- 
ment is usually making a number 
of changes in an attempt to im- 
prove performance. The JDS pro- 
vides a way of measuring employ- 
ee attitudes before making a new 
set of changes, in order to estab- 
lish a baseline for future refer- 
ence. Then the JDS should be used 
periodically to measure changes 
in attitudes. 

It is one way of providing quan- 
titive feedback to management on 
the effectiveness of their changes. 
The executive demonstrated his 
belief in this point by arranging 
for the use of the JDS at his new 
firm. 


In Japan, relatively large bonuses 
are paid each year and represent a 
large fraction of an employee’s in- 
come; in recession times, however, 
the bonuses can be cut or eliminated 
— but the basic pay continues. Thus, 
“unemployment” pay in Japan is 
really paid by the companies, not by 
the government. 

Unemployment is spread over all 
employees and is not limited to dis- 
charged employees, as in the West- 
ern world. Further, the employees 
retain their dignity and sense of fam- 
ily membership in recession periods. 

If new machines and systems are 
brought into the firm, they are 
brought in to help the employees do 
their jobs, not to replace the employ- 
ees — because typically employees 
are not fired and leave only when 
they retire. 

Due to these long-term employ- 
ment commitments, Japanese man- 
agement must hire people very care- 
fully, to make sure that they do not 
overcommit the company. 

Another policy is to move people 
around the company, from depart- 
ment to department, over a period of 
years in order to expose them to 
more of the company’s operations. 
Japanese management feels that this 
pelicy gives the employees a broader 
view of what the company is trying 
to do and helps build an emotional 
attachment to the company. 

The net result of this policy of cre- 
ating a family spirit is a sense of great 
loyalty both by the company (to the 
employees) and to the company (by 
the employees). 

There is a price, however, that the 
employees pay; the company comes 
first and families come second, in the 
priority of things. But there is essen- 
tially no employee turnover. 


Concern for quality. Japanese 
firms have developed an overriding 
concern for the quality of their prod- 
ucts. 


This concern has led to the wide- 
spread use of the interesting quality 
circle concept. Small groups of em- 
ployees meet on company time to 
discuss and identify recurrent quali- 
ty problems that they see or that 
have been pointed out to them. 

Beaird says that the idea of quality 
control circles, or quality circles, 
really originated in the U.S. It was 
taken to Japan as a means cf improv- 
ing product quality during the days 
when Japanese quality was not so 
highly regarded as it is today. Now 
the concept is recognized as impor- 
tant in contributing to Japan’s suc- 
cess. 

Having identified a quality prob- 
lem, the members of the quality cir- 
cle try to trace it back to its source 
and then find ways to correct it. They 
seek to produce a product that every- 
one in the company can be proud of. 
In theory, every employee is a mem- 
ber of a quality circle and these dis- 
cussions can be a regular part of each 
job. 

Japanese executives feel that U.S. 
hiring-and-firing policies lead to 
high employee turnover, which in 
turn leads to poor product quality. 
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easier 

especially now 
that Allen Services 
is with us — with 
software that 
helps you run your 
business better. 


CGA/Allen software makes the difference 
in the productivity of your computers, your 
people and your business. The difference 
in how well your programs work and how 
well they work for you. The difference in 
getting top performance out of every dollar 
put ir to your company’s data processing 
installation. 


Experience counts. 


CGA/Allen has been serving data process- 
ing environments for as long as there’s 
been an independent software industry. 
For thirteen years our innovative solutions 
and superior products have increased 
your ability to get jobs done. These thirteen 
years have built our reputation for deliver- 
ing on our promises — continued commit- 
ment and continuous support to customer 
after satisfied customer. 


CGA/Allen software works in computer 
systems around the world. For companies 
like yours that rely on data processing to 
do business and get business done. 

Mind your own business better with soft- 
ware from CGA/Allen. 


How CGA/Allen 
software works 
for you. 


Super-MSI works in 
multi-system environ- 
ments to protect data in- 
tegrity and eliminate 
reserve lock-outs. Super- 
MSI provides the same 
thorough data-set integri- 
ty protection for jobs in different systems that would exist 
if the jobs were in the same system and insures the 
VSAM “internal’’ SHR options are honored throughout 
your entire complex 





MSM MSM works for multiple 

systems users. to 
manage the allocation of 
tape and mountable disk 
devices across all systems in your complex. MSM allows 
you to operate normally with all devices online to all 


systems. Only MSM allows truly natural and transparent 
shared device management 


GCD works to allow 
(selected) message 


streams from different 

, f t systems in a multi- 

systems environment to 

be logically ‘‘blended”’ to create a unified system image 

GCD also lets any console on any system be logically at- 

tached concurrently to any set of systems in your 
complex. 


(PLE SYSTEMS MANAGER 


Let Super-MS!I, MSM and 
GCD work together for 
you to achieve TSS! — 
the Transparent Single 
System Image that lets 
you treat your multi-systems complex almost as though it 
were one single unified system. Simplifying operations, 
saving time and saving money. 


TRANSPARENT SINGLE SYSTEM WAGE” 





r e PR * DCD II works auto- 
era . Matically to document 


COBOL programs and 
systems of programs on IBM and Univac equipment 
DCD II simplifies maintenance and eliminates manual 
documentation, cuts program maintenance costs in half 
and increases programmer productivity 


PAC/MASTER 
works to monitor 
and control usage 
of storage devices 
on IBM equipment, letting you implement a compiete 
disk storage resource control system. PAC/MASTER 
works to increase the efficiency and capability of your 
computer and reduce the need to purchase additional 
disk hardware equipment 





PAC/MASTER 


oe 





TOP 
TOP SECRET works as 
“Bla SVM} the total resource-pro- 
SECRET , 
Aeae 4 tection package for MVS 
—_——nen It USES the MVS Security 
Interface to protect a 
wide range of resources including data base access at 
field level and ai/ IBM and vendor products that use the 
Security Interface. Installs in minutes. Is independent of 
changes in operating systems. Requires no operating 
system modifications, no on-going system programmer 
support 


ega/allien 


Software Products Group 


212 West National Road 
Vandalia, Ohio 45377 
Toll-free 800/543-7583 

(except Ohio) 
Collect 513/890-1200 
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At last, a quality 
job accounting 
system you can 
start with... 
and grow 
with! 


Medium-sized IBM | f.. 
MVS and VS 1 users want a ff 
job accounting system that 
will give them true DP 
utilization/cost information. 
But until now, the systems avail- 
able had either too little quality, 
unusable capabilities, or became obso- 
lete as the centers grew. At last, there’s a 
quality system for these users from the : = 
producers of KOMAND, the only job ac- ie 
counting system to receive the highest 


cluster rating from DataPro in overall user satisfaction. At a cost below $10,000, our new KOMAND/ 
BASIC offers: 


|_| job accounting capabilities to match your needs. . . If you are a user of IBM 43XX, 3031, 158, or 148, 
KOMAND/BASIC will handle SMF and provide chargeback to DP users. It provides utilization and 
costing information with over 30 pre-formatted reports available. You also get a flexible report writer 


and statistical inquiry system which can provide a wide variety of special reports from the 
KOMAND/BASIC data base. 


|_| it grows with you. . . Medium-sized centers are destined to grow. When yours does, you can migrate 
to the larger, more detailed job accounting capabilities of the full KOMAND system, receiving full 
credit for your KOMAND/BASIC purchase. 


In its 12-year history, PACE has established an unequaled reputation for installation, maintenance 
and documentation. Look into its new KOMAND/BASIC for today . . .and tomorrow! 


Your wish 4“4i4d: 
is our 





rc 
PACE Applied Technology, Inc. Telephone (703) 369-3200 TWX 710 833 0852 
7900 Sudley Road, Manassas, VA 22110 
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International Data Base Systems proudly announces 
the marriage of the relational and CODASYL approaches 
to data base management systems 





Now you can confidently 

build and maintain superior 

data base applications 

using a proven combination of 
easy-to-use relational concepts and 
practical, efficient CODASYL methods. 


Why have to choose between the CODASYL and 
relational approaches to data base management 
systems? International Data Base Systems has 
brought together the best of both worlds in SEED, 
the data base management system that works with 
you to control your company’s information resource, 
increase its value, and reduce its cost. SEED does this 
by helping you save time, improve productivity, and 


reduce errors and wasted effort. And SEED does this [fj 


in more ways, and on a wider range of operating 


systems and computers, than any DBMS available i 


today. 


@ SEED supports a variety of logical views, 
including flat file (selational), hierarchical, and 
network — or any combination of these. 


© SEED gives the data base designer a choice of 
methods for storing information and for 
representing the relationships among records. 


e SEED permits you to use a combination of 
chaining and indexing modes to facilitate data 
access 


®@ SEED allows you to select the physical design that 
is most efficient 
for your appli- 
cations environ- 
ment, and tune it 
to keep it per- 
forming  opti- 
mally. 


© SEED frees the 
end user from 
concern with 
the physical rep- 
resentation of 
the data or even 
the details of its logical structure. 
Once the data base has been specified, the user can 
retrieve information without knowing how or 
where it’s stored. And data independence assures 
that an application is protected from changes to the 
data structure. 


SEED helps you protect your data base investment 
by guaranteeing both the security and the integrity 
of your data base. 

SEED adds another level of password control to 
supplement the security features of your host 
computer, and SEED’s powerful journaling 
facility lets you easily restore your data base after a 
crash or unsuccessful transaction. 








@ SEED minimizes the memory requirements for storing and 
manipulating your data base, so it will cost less to maintain and 
may be accessed more quickly. 


© SEED runs ona variety of hardware, including DEC® VAX®, 
DECsystem-10®, DECSYSTEM-20®, PDP®-i1; IBM 
370/3000/4300; CDC 6000 and Cyber series; HP3000; Prime 
50 Series; Perkin-Elmer 3200; and MODCOMP IV and 
Classic. 


They’re not the simple dreams on which computer promises are 
based; rather, these are proven capabilities that deliver DBMS 
performance today in installations around the world, from New 
England to California, from New Zealand to Iceland. 


SEED helps data processing organizations of all sizes in many 
ways: @ save time by adding new data and new applications 
without changing existing programs; @ improve productivity by 
enabling programmers to devote their time to developing new 
applications rather than updating existing ones; ® improve 
computer efficiency by storing data in less space, and reducing 
access time; ® reduce errors by centralizing data management to 
minimize redundancy; and ® simplify apdates and help prevent 
inconsistency while also making it easier to protect the data from 
unauthorized access or alteration. 


SEED, KERNEL, HARVEST, BLOOM, VISTA, GARDEN and SPROUT are trademarks of International Data Base Systems, Inc. 





DEC, VAX, DECsystem-10, DECSYSTEM-20, and PDP are registered trademarks of Digital Equipment Corporation. 


Photograph courtesy of The Art Institute of Chicago 


International Data Base Systems, Inc. 2300 Walnut Street Philadelphia, PA 19103 215-568-2424 


Western Region 20675 Western Avenue 


Suite 204 Torrance, CA 90501 213-320-3680 


| Data Descri 
‘ and Data Manipu- 
fation Language, en- 


The central part of the 
SEED DBMS is the 
SEED KERNEL — a 
CODASYL-compliant 

ption 


Lan- 


hanced by a group of 
utilities that help 


improve 





BLOOM is a non-pro- 
cedural report writer 
that produces detailed, 
attractive output from a 
few simple instructions. 
You can specify report 
formats without concern 
about how to locate the 
data, and store and reuse 
such formats as desired. 





You can easily convert 

sequential files 
toa S data base, a 
SEED data base to a 
sequential file, ora SEED 
data base from one 
structure to a new 
s' hs 





HARVEST is an excep- 
—s easy-to-use 
query language that 
rovides a relational-like 
terface to a SEED data 
base. HARVEST auto- 
matically navigates the 
data base, quickly 
locating and retrieving 
information. 





GARDEN is an inter- 
active Data Manipulation 
oe that serves as 
an applications develop- 
ment tool. You car 
update or verify the 
contents of the data base, 
or test the validity of a 
program promeaees 
without having to write a 
host language program. 
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11 would like to learn more about the SEED Data Base 


‘ Management System. 


1 O Please call me to discuss my specific requirements. 


features. 


Name a 


City ‘ aes 


(Ee 


O Please send additional information on SEED and its 


© Please add my name to your mailing list. 


a Tite... _ 


Telephone - 


- State —  — 


16XMD 


The Challenge of Increased Productivity 


Teamwork, not competition. Since 
employee turnover is very low (even 
in Japanese plants in countries out- 
side of Japan) and expansion must be 
carefully controlled because of the 
long-term job commitments, there 
are not a lot of job openings on the 
managerial ladder. 

This seems to lead to less competi- 
tion among managers and more of a 
teamwork spirit. 

Related to this teamwork is the con- 
cept of consensus decision making. Ev- 
ery person who is involved with a 
particular decision gets heard. Partic- 
ipants can “take sides” and members 


of the group try to persuade others to 
their view, so it can take a long time 
to make a decision. But once a deci- 
sion is made, it is set; as one of the 
seminar speakers said, “A committed 
date is a sacred thing.” 

A corollary of this teamwork is 
group responsibility. No single person 
is acclaimed for an achievement; in- 
stead, the whole group is acclaimed. 
One speaker at the seminar said that 
if one department at his plant sets a 
record, the whole plant gets a celebra- 
tion party. 

Concern for the learning curve. 
The learning curve concept is well 


.- 


known in some U.S. industries, such 
as aerospace, but in general one does 
not hear it referred to often. The con- 
cept is simple; the more units of a 
product that are built, the less time 
and vost it takes to build each new 
unit because the people learn to do 
the job better. 

The Japanese have adopted this 
idea with fervor. To them, volume is 
critical; more volume means greater 
learning and lower unit costs. So 
prices are often set based on these ex- 
pected cost reductions. 

This leads to lower prices and great- 
er sales, so the policy tends to be self- 
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DMS/OS reflects the world’s 
growing need for DASD management. 


DMS/OS, which is being used 
worldwide at over 300 installa- 
tions, has proven in production to 
be the world leader in DASD man- 
agement software. 


Benefits 

This cost effective package 
gives you the ability to put all of 
your DASD data set maintenance 
under the control of one com- 
prehensive system. You, too, can 
enjoy the benefits of having more 
usable space, increased through- 
put, reduced need for additional 
devices, lower personnel costs 
and the ability to forecast future 
needs. 


Functions & Features 


DMS/OS gives you many effi- 
cient management tools. Some of 
them include: incremental and full 
pack back-up; archival/retention 
control; several methods for vol- 


ume reorganization and migration; 
DASD billing; flexible reports; and 
support for time sharing and spe- 
cial data sets. The package also 
interfaces with all popular security 
and tape management packages. 
The system was developed by 
Application Development Sys- 
tems, a leader in software design. 


Disaster Recovery 


Because DASD data is com- 
pletely portable with DMS/OS, 
many companies are using it as 
the cornerstone of their disaster 
recovery plan. DMS/OS does not 
rely on any iBM system utilities 
and is both device and operating 
system independent. 


Happy Users 
In recent surveys, DMS/OS 
has achieved high marks from its 
users for reliability, ease of in- 


stallation, ease of use, technical 
support, documentation and over- 
all satisfaction. One key factor to 
continuing success has been the 
establishment of active user 
groups in the USA and Europe. 
Try DMS/OS. You'll discover 
why it is the world leader. Call 
or write SMM today for a free 
brochure or to arrange a free 
30-day on-site evaluation. 


e All 1BM full operating systems 
e All /BM or plug campatible 
DASD 


Call toll free 800-824-8512, 
except Calif., Alaska & Hawaii 
call collect (916) 441-7234. 


Software Module Marketing 
Crocker Bank Bidg./Penthouse 
1007 Seventh Street 
Sacramento, CA 95814 

Telex 377314 


a SMM/UK — London, England 


Also Represented in: Australia, New Zealand, Japan, Ireland, Norway, Sweden, Denmark, Finland, Belgium, Luxembourg, Netherlands, France, Switzerland, Germany, Austria, Italy 


Page 10 Computerworld/ Extra! 


fulfilling. As a greater and greater 
share of the market comes, so do the 
profits. 


The key points. The overriding 
principle that comes through to us 
from these Japanese principles of 
management is: they treat employees as 
human beings. 

Each employee is a part of the “fam- 
ily.” Each person gets a chance to 
participate in company decision 
making — through the quality circle 
process, if not otherwise. This appar- 
ently has built a great sense of com- 
pany loyalty in the employees. 

(The Japanese do not have all the 
answers, in this regard. For instance, 
lifetime employment is still only for 
men. Women are hired on a more 
temporary basis, as a reflection of the 
oriental culture. The Japanese seem 
far behind the Western world in 
making effective use of the capabili- 
ties of women — and even the West- 
ern world has a long way to go in 
this regard.) 

The next most important principle 
that comes through to us is: In- 
creased productivity is a by-product of 
management policies; it is not a main 
goal. Quality is a main goal; learning 
curve improvements are a main goal. 
Out of these come productivity in- 
creases. : 

The upshot is this: The U.S. and 
other industrial countries are being 
outdistanced by the Japanese. The 
present rates of inflation in most in- 
dustrial countries are really intoler- 
able for healthy economies. Easy so- 
lutions and minor adjustments won’t 
solve these problems. Something has 
to be done to achieve substantial in- 
creases in output for each unit of in- 
put. Management will be looking for 
effective solutions. 

And where will these effective so- 
lutions be found? The answer is, we 
think, in the work environment. 
Competition and inflation will force 
major changes in management poli- 
cies as they pertain to employees and 
their jobs. 


And what will these changes be 
like? We suspect that, like Japanese 
firms, the companies in the Western 
industrialized nations will seek ways 
to gain much greater employee loyal- 
ty and motivation. 

Does that mean that U.S. compa- 
nies, for instance, will have to start 
offering lifetime employment to em- 
ployees? The answer probably is 
“No”; it is not clear that employees 
even would want that, since it would 
limit their ability to change jobs or to 
move to a different part of the coun- 
try. Employees in the U.S. are accus- 
tomed to more job mobility. 

What it does mean, we think, is that 
U.S. companies will become even 
more concerned than they already 
are about the well-being of their em- 
ployees. Things must be done to 
build up a more positive attitude on 
the part of employees toward their 
jobs. 


Excerpted with permission from EDP 
Analyzer, Volume 19, No. 4, April 1981. 


Canning is editor and publisher of EDP 
Analyzer, Vista, Calif. 








By Ira S. Gottfried 


UNDERSTANDING 
THE NEW-BREED 
~DPer 


ardware and software are basically predictable and 
most of the time they perform according to specifi- 
cations. Should a piece of equipment break down, 
we can check a schematic, do a diagnostic test and, if 
necessary, replace a part. 

However, people are much more complex to deal with, often 
difficult to diagnose and even harder to get working well. Each 
person is configured differently, affected by innumerable vari- 
ables such as weather, health, relationships with associates and 
diet. 

Through the 1970s, the first priority of the data processing 
manager was hardware and software; people were important 
but secondary. This situation is now reversed. Today’s effective 
manager manages human resources first and foremost. 

As Abraham Zeleznik wrote in the Harvard Business Review, “It 
takes neither genius nor heroism to be a manager, but rather 
persistence, tough-mindedness, hard work, intelligence, ana- 
lytical ability and, perhaps more important — tolerance and 
good will.” 

In the highly competitive, volatile environment of the 1980s, 
people are the resource we are most dependent upon for our 
success. How well we understand our people and their goals 
dictates how well we turn out our end product of information 
and the extent to which our company’s customers can benefit 
from what we produce. 

As the president of a management consulting firm, I spend 
much of my professional time counseling senior DP manage- 
ment in many different companies. Throughout the last few 
years, more and more of our clients who are 50 to 65 years old 
have expressed discomfort with younger people moving up 





Understanding the New-Breed DPer 


through the ranks. 

There appears to be a growing in- 
stability within these companies 
— a broadening restlessness that is 
creating a schism between the 
young DPers (“the new breed”) and 
“the old breed.” 

By the new breed, I am referring 
to those born since the end of 
World War Il — age 35 and youn- 
ger. Are they so different from us, 


the old breed? Some of us believe’ 


so. Consider the young systems an- 
alyst who has to leave a meeting 
early because it is his night to baby- 
sit. Or the female project manager 
who comes to work in a dress and 
leaves in a jogging suit. 

They are both members of the 
new breed of DPers — more inde- 
pendent, more critical and less pa- 
tient than their bosses were at their 
age 

The generation gap so touted in 
the 1960s is still with us. Today’s 
new breed is the same generation, 
15 years later. Perhaps the guitar 
case has been traded for an attache 
case, the long hair is now shorter, 
but the individuals that comprised 
that outspoken college generation 
are now coming up the manage- 
ment information services (MIS) 
ladder. 

We who are members of the old 
breed are also 15 years older and 
perhaps more conservative. The 
communications gap is still a reali- 
ty. The burden is on us to attempt to 
understand who the new breed is 
and what they want, so we can best 
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motivate them. Today, they are un- 
derstudies; one day, they will be 
our successors. : 


The Old Breed 


To better understand the new 
breed, we must first understand the 
old. To be more accurate, the old 
breed should really be referred to as 
the original breed — the pioneers 
who entered the DP field while it 
was still in its infancy. 

Background. The old breed are the 
children of the Depression; the 
“have-nots.” We came through 
World War II with a strong sense of 
nation, of teamwork, of group ef- 
fort required to reach common 
goals. We were a. conservative 
group — oriented toward security 
and status. 

Education and Skills. Initially, the 
old breed had little formal training 
in DP; most learning was done on 
the job. Degrees were not so impor- 
tant and advanced degrees, if 
any, were often gained in night 
school. 

We were generalists, wearing 
many hats, working in many DP 
departments as we climbed the lad- 
der. It was possible to be acquainted 
with almost everyone in the field 
and to know almost all the equip- 
ment offered by the few manufac- 
turers. 

Through the ‘50s and early ‘60s, 
we felt a growing sense of opti- 
mism as we carved out professional 
careers in DP. We were excited as 
we tranferred into DP from other 
areas of our companies, stimulated 
by being part of the emerging DP 
world and challenged to get up to 
speed in this new “world of com- 
puters.” 

Since the old breed were products 
of a traditional educational system: 
— the three Rs — we had good 
writing and arithmetic skills. Stud- 
ies and reports were parts of our 
jobs. 

Relationships with Top Management. 
Teamwork, work ethic, loyalty — 
these were the characteristics of the 
old breed’s relationship with the 
company. We identified with the 
company — it was “us,” not 
“them.” We accepted short-term 
hardships in return for long-term 
security and the promise of promo- 
tion. 

Success meant people skills. We 
learned to be sensitive to our peers 
and seniors or we were disciplined 
or terminated. We accepted the top- 
down structure of decision making. 
At the same time, we also frequent- 
ly saw the humor of it all. 

For the first two decades, upper 
management did not understand 
what data processing was doing; 
the terminology and acronyms 
were a foreign language to them. 
Thus, we were left pretty much on 
our own. In addition, there were 
few external overseers like DP au- 
ditors and government examiners. 


Privacy and security were not yet 


major issues. 

Personal Lifestyles. For the old 
breed, one-income families were 
typical and major costs were man- 


ageable. Even though we started 
our families early, we were able to 
buy homes for a small down pay- 
ment — even sometimes no down 
payment. 

We had one job and we gave it our 
all. We worked long hours to “see it 
work.” Overtime was accepted as a 
way of life, and “the little woman at 
home” ran everything else. 

Having the “right” job with the 
most “potential” governed where 
and how we lived. We were corpo- 
rate nomads, willing to relocate for 
opportunity, regardless of the fam- 
ily’s involvement with school and 
community. 

Our social life was oriented 
around fellow workers and the 
company. Our lives were fairly rou- 
tine. For the few of us who had 
done any international traveling, 
most of it had been “compliments 
of Uncle Sam.” We tended to have 
the traditional moral values of our 
parents — the family, church and, 
again, the work ethic. 


The New Breed 


Let’s look at some ways in which 
the new breed differs from the old. 

Background. The new breed of 
DPers are the postwar “boom ba- 
bies.” They grew up in the age of 
entitlement; they are the “haves.” 

Many of them have had comfort- 
able, stable home lives, free from 
economic uncertainty and insecuri- 
ty. They take an income for granted 
and are more willing to take risks 
and explore alternative lifestyles 
and drop out from “traditional” sc- 
ciety. 

They grew up during the ‘60s and 
early ‘70s, in a nation divided over 
the Vietnam War, shocked by the 
Kennedy assassinations and disillu- 
sioned by Watergate. At the same 
time, they saw America challenged 
as a world leader —. politically, eco- 
nomically and militarily. 

Education and Skills. The new breed 
is much better educated before they 
enter the job market — an educa- 
tion generally paid for by us, their 
parents. They are specialists, nor- 
mally pursuing only one path up 
the ladder. Yet their educations, 
while strong on the technical side, 
have often been weak in the more 
basic areas, including rudimentary 
skills like spelling and grammar. As 
a result, many firms have had to uti- 
lize the skills of technical writers 
and editors to crutch their young 
Ph.D’s. 

Relationship With Top Management. 
Often called the “me generation” (a 
phrase probably coined by someone 
of the old breed), the new breed’s 
loyalty is first to self, then to the 
field of data processing, then to the 
company. Bigness is bad. Company 
is seen as “them,” not “us.” 

Rather than being oriented to- 
ward the company and its goals, 
they are more concerned about 
themselves and their wants. The 
new breed is willing to express 
what “turns them on” — or off — 
even to bosses and customers. 
Aware of governmentally enforced 
employee rights, they are less afraid 


of authority. This makes it difficult 
to discipline or terminate them — 
and they know it! 

At the same time, they are less pas- 
sive about the management process 
than the preceding generation. 
They demand a role in planning, 
scheduling and career pathing — 
now. 

As a function of this attitude, they 
want frequent rewards and promo- 


. tions. They are quick to change jobs 


to get more money, especially now 
that profit sharing is transferable. 
At any point in time, 21% are active- 
ly changing jobs and an additional 
45% have resumes circulating. Head 
hunters add to the unrest, making 
stability a formidable challenge. 

The new breed is not comfortable 
playing company politics. They are 
quite aware that there are more jobs 
than there are qualified DPers. 
More serious and cerebral than 
their predecessors, they are less in- 
clined to laugh at themselves. 

Personal Lifestyles. For the new 
breed, a major problem is inflation. 
It now takes two working mates to 
reach the level achieved by their 
predecessors on just one income. 
For many, new homes are out of 
reach. Even with both partners sav- 
ing for the future, a “handyman’s 
special” may be their only option. 
They’re forced to be more financial- 
ly sophisticated than we had to be 
— more aware of tax shelters, de- 
ductions and the money market. 

In today’s family, both spouses 
share domestic responsibility: cook- 
ing, dishwashing and child care. 
With 51% of all women working to- 
day, it is no longer just the man 
who travels on business and attends 
night classes. A number of the new 
breed are likely to be moonlighting 
or subcontracting to earn extra 
money, and this makes overtime on 
the primary job difficult, if not im- 
possible. 

Another key concern is “value of 
life’ — now, in the present, not in 
the future. Members of the new 
breed are concerned about where 
they live. Is there greenery? Is it 
near water, mountains, recreational 
areas? Long driving times to work 
are not acceptable and the new 
breed wants to live and work in the 
suburbs. 

Relocation, for the new breed, is 
usually determined by where. If the 
area is suitable — for example, in 
the Sun Belt — then moving is a 
possibility. Either spouse may be 
the spur for the move — for a better 
job or to attend graduate school. 

Their social life is separate from 
the company and there is less so- 
cializing with other employees. 
Moreover, the type of socializing 
has changed. The “after-five drink” 
has become a fast game of racquet- 
ball. After-work activities are con- 
sidered by many to be equal in im- 
portance to business priorities. 

In contrast to the insular perspec- 
tive many of us had in our ’20s and 
early ‘30s, the new breed is much 
more aware of the international 
scene. As the “boob tube” genera 

(Continued on Page 123) 
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Technology has a reputation report that maintainance is 50% less 
for turning myths into reality. It can with RAMIS II than without —even 
also make what was once a reality though RAMIS II systems are 
a myth. You can shatter some of life’s modified more frequently because 
more frustrating programming they are easier to update. 
realities using RAMIS II. 

RAMIS II is the first product =e 
to fully integrate an English-like It takes anywhere from 
nonprocedural language for re- 6 mouths to 3 years to ee 
porting and data maintenance, a er pone pavenet = 
flexible and efficient DBMS, a eee 
a comprehensive application FACT 


manager, a data dictionary, and 
options such as high resolution 
graphics and financial modeling. 


RAMIS II provides automatic 
transparent access to IMS, DL/1, 
ADABAS, TOTAL, ISAM and VSAM 

This combination has trans- files, as well as to RAMIS II data- 
formed many of yesterday's pro- bases. This means that the full range 
gramming realities into today’s of RAMIS II reporting capabilities 
myths. —including graphics and financial 

MYTH #1 modeling —is available for all your 
The 3-year development backlog files beginning on Day One. 
found at most installations can 


. Quick implementation, reduced 
only be reduced by a massive Quic F : 


infusion of new resources. maintenance, unrestricted access to 
files—these former myths are now 
FACT realities for RAMIS II users, and 
A recent survey shows that they are just three reasons why 
RAMIS II systems are implemented RAMIS II users report an average 
in less than 1/5 the time it takes payback period of less than 
using COBOL, FORTRAN, or PL/1 12 months. 


—and the RAMIS II systems 
typically use no more resources 
than the average COBOL program 
to do the same work. 


Mandatory backlogs, excessive 
maintenance, slow start-up —these 
former realities are now myths at 
over 450 in-house installations and 
MYTH #2 for another 1,000 clients worldwide 
who use RAMIS II through 14 service 
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80% of programming resources triacs 


are taken up by maintenance work 
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and there’s no way If you want to be a myth maker, 


to reduce this figure. a fact maker, or even if you just 
want to maximize staff productivity 
FACT and responsiveness to users, join 
Because RAMIS II commands us for a free RAMIS II seminar and 
are precise, concise and clear, users demo. We'll show you how. 
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nivac | was 

introduced to 

the commercial 

market in 1951, 

the same year 

Daniel D. Mc- 

Cracken graduat- 

ed from college. 

Business people 

weren't quite sure 

what they were go- 

ing to do with this mar- 

velous invention called a computer. It was 

large, cumbersome and very expensive; 

and everyone believed that the only peo- 

ple who could really control these per- 

plexing machines were mathematically- 
oriented technical types. 

That’s how things stood when 
McCracken, with degrees in chemistry 
and math, joined General Electric in one of 
the rotational training programs corpora- 
tions favored for bright, young recruits in 
the 1950s. Within a year, he was wiring 
plugboards and he ‘“‘just never got out of 
the business.”’ 

In 1957, his first book, Digital Computer 
Programming, was also the first textbook 
available in what was then considered an 
esoteric area. It covered assembly and 
machine language for a hypothetical com- 
puter. ‘Over the years, | became con- 
vinced that the newcomer to computing 
should be learning Fortran or Cobol, de- 
pending on his area of interest,” the con- 
sultant says. He responded to this need 
with no less than seven books on these 
two languages published between 1961 
and 1976. 

Times are chenging again. Today’s end 
user is no longer intimidated by the magic 
machines. A Gz.de to Nomad for Applica- 
tions Development, published by Addison- 
Wesley in 1981, explains a nonprocedural 
language targeted towards these new us- 
ers. In his current work, Fortran for Engi- 
neers and Scientists, McCracken uses 
Fortran to teach computer concepts. At 
the same time, he emphasizes the need 
to avoid all programming whenever possi- 
ble. 

As a consultant, his client base has in- 
cluded IBM, intel Corp. and National CSS, 
Inc. He was vice-president of the Associa- 
tion for Computing Machinery (ACM) from 
1976 to 1978 and served as president 
during the next two years. 

Right now, McCracken is busy on two 
fronts using a personal computer to write 
his new book and preparing for a year- 
iong stint as an instructor at City College 
of New York. Maybe that combination of 


tasks provides a clue to the 51-year-old | 


consultant’s success. He isn’t afraid to 


try out new ways of doing things and he Ss 


maintains his contact with today’s stu- 
dents who are tomorrow's technicians. 
Flexibility and vision. Not a bad combi- 
nation for a nationally recognized consul- 
tant, writer and teacher. It may be the 


right mix for the information systems in- | 


dustry during the '80s. 


Rita Shoor § 


Software and programmer productivity are 
major concerns for today’s information pro- 
cessing industry. What does the word produc- 
tivity mean to you? 

I try to avoid defining programmer productivi- 
y in very precise terms and I’ve never seen a 

efinition that seemed to be aiming in the right 
direction. : 

There are a number of issues involved. I suspect 
that the more precisely you measure something, 
the less important it really is. The only thing 
about programmer productivity that can be mea- 
sured precisely would be something like num- 
ber of lines of code generated per day. Then you 
run into traps like the Heisenberg effect — tak- 
ing a measurement changes the system being 
measured, Programmers will tend to maximize 
whatever is being measured. 


If you are counting lines of code generated, 
programmers will write more lines of code? 

Yes. Structured programming has techniques 
designed to make programs more readable by 
people — indentation and only writing one 
statement on each line, for example. Productivi- 
ty could conceivably be doubled overnight sim- 
ply by writing more code on more lines. That is 
ludicrous. 


Then, should we even be attempting to mea- 
sure productivity? 

It might be helpful if you could keep program- 
mers from being influenced by what is being 
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Theirs: 


OBE, GIS, 
STAIRS, APL, 
ADRS, SQL, 


Etc... 


Ours: 


INQUIRE 


elp users help themselves. 
Thats the idea behind IBMs 
Information Center, where 
the data processing department will 
provide and maintain tools to allow 
users to retrieve, analyze, manipulate 
and present data (including textual 
material) more effectively. 
They’ ve got the right idea, 
but the wrong tools. 
When productivity is all-important, 
why buy, learn, and support a hodge- 
podge of ever-changing systems in 
your Information Center? 


With a single non-procedural lan- 
guage easily learned in a few hours, 
INQUIRE can boost user productivity, 
DP productivity, and support the 
entire decision-making process. 


* INQUIRE is a registered trademark of 
Infodata Systems Inc. : 


ee 


We’ve been helping companies 
establish information centers since 
1968. Call us toll-free today to 
find out how. 


infodata 


Infodata Systems Inc. 

5205 Leesburg Pike 
Falls Church, Virginia 22041 
800-336-4939 


An Virginia, cell 703-578-3430 _ 


Offices in: 
Dallas, Los Angeles, New York 
Rochester, NY, t. Louis, Was 





measured. In any case, it doesn’t do 
any good to increase the productivity 
of the wrong tool. 


What are the right tools? 


First, I think we're in the process of 
switching away from procedural lan- 
guages. The first instinct of system 
developers should be to search for al- 
ternatives to writing a new program 
when they must bring up a new ap- 
plication. 

Search for available packages; see if 
someone else has written software 
you can modify. Maybe it can be 
done in a nonprocedural language — 
there are a whole range of alterna- 
tives including prototyping and end- 
user computing. 


Prototyping is a tool you’ve associ- 
ated with increasing application de- 


velopment productivity. Doesn’t it | 


just delay solving performance 
problems’ without eliminating 
them? 

The image I have of how this works 
is that you get a prototype running 
by using the appropriate technique. 
Then you worry about performance. 
If your prototype is something that 
runs in two minutes a month, you 
have completed the job with the pro- 
totype. If performance is completely 
impossible, a technical expert may be 
able to improve it by doing some- 
thing as simple as reversing two 
steps in the prototyping procedure. 

In other cases, you'll have to sit 
down and reprogram. You may very 
well produce formal specifications at 
that point. But you know the specs 
are right — something you don’t 
know with conventional methods. 
Conventional wisdom is you don’t 
produce a line of code until the user 
signs the system specs, but that’s a 
defense mechanism. It doesn’t guar- 
antee the job will ve any better. 

The efficiency argument assumes 
programs writter with conventional 
methods are created by  super- 
programmers and compares the best 
conventional methods with the aver- 
age new product. That isn’t fair and 
doesn’t make sense. 


Is there a software productivity 
crisis? 
Yes. 


What made it happen now? 


It’s due to a combination of factors. 
Some might say the information pro- 
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Will things improve? 

Yes ... at the same rate as we shift 
to better methods for developing ap- 
plications. 

If you think of the problem as pro- 
grammer productivity, you've pre- 
judged how the work ought to be 
done. Instead, we should discuss ap- 
plications development productivity. 

But I don’t foresee backlogs drop- 
ping to six months in the near future, 
regardless of the methods we use. 


Is this a never-ending cycle? 
It’s sort of a rolling crisis. As one 


type of problem is solved, we move 
to more difficult ones. 

Unless the need for computing be- 
comes saturated and end users stop 
requesting application solutions, 
there may well be a backlog problem 
in the distant future. And I hardly 
see computer saturation taking place 
within the next decade. 


Why are hardware costs going 
down and software costs spiraling 
upward? 

The two items are obviously inter- 
related. There has been a tremendous 
amount of innovation in such areas 


“INTRODUCING 


macs 


management and computer services, inc 


great valley corporate center 
valley forge, pa. 19482 
(215) 648-0730 


as chip fabrication and computer ar- 
chitecture. Hardware vendors are 
getting economies of scale. Dropping 
hardware costs increase the demand 
for computing. But the number of 
people available to meet that de- 
mand is relatively stable. In that situ- 
ation, free enterprise inevitably 
drives prices up. This is compounded 
by the fact that people are going into 
industry instead of getting Ph.D.s 
and teaching new generations of 
programmers. 

The supply of future systems pro- 
grammers — the people who write 
the software tools — are affected first 


We make Software Heroes... 


When you've sold and installed more than 1,000 software 
systems, there’s hardly a need to introduce yourself. But 
while you may know us as the company behind 
DATAMACS — the most successful test data generator 
ever developed, you might not know about all our other 
productivity tools that make Software Heroes. 


We make Software Heroes by helping you get 
more for your software dollars. 


We do it with software systems that help you improve 
programmer performance from the first day you think 
about a new software project through ongoing 
maintenance and auditability of that operational system. 
By establishing test planning standards, by focusing on 
program generation, and by putting it all in proper 
management perspective (and by relating it directly to 


iBM’s MADP concepts!). And by supporting it all with a 


series of debugging tools and uperational productivity 
aids. MACSoftware does it. And we've been doing it 


Jeane 
es 
ASSOCIATION 


quietly, reliably, and successfully since 1969. 


We make Software Heroes by focusing on programmer productivity. 


I’m interested in learning more about how MACS makes Software Heroes. (Check appropriate star yx ) 


y< Please send me information about your software. 


SYSTEMACS Life Cycle Methodology 
Flexible, no-nonsense project management by 


7% Please tell me about your 1981-1982 seminar series. 


A continuation of our successful seminar series 
Limited to serious software professionals in selected cities 


objectives. Reduces development time, 
maintenance costs. 


PROMACS COBOL Program Generator 
Reduces developmient time by 75%. 
Enhances programmer creativity. 


DATAMACS Automatic Test Data Generator 
Reduces testing costs up to 50%. Eliminates use of 
live files. Interfaces to IDMS, TOTAL, IMS. 


CROSSMACS COBOL Cross Reference 
Provides imbedded cross references. 
Significantly reduces debugging. 


JCLMACS JCL Cross Reference/Editor 
Generates standardized JCL. 
Permits easy management of PROCs. 


COPYMACS IEBGENER Copy Replacement 
Reduces CPU time 40 to 60%. 
Adds functional capabilities. 


Ae UE CE ES ER Sa IR EE SE EGE SL MS GE Go RY GRRE MS FS NN MONEE Nes 
Page 17 


cessing industry is a victim of its own 
success. We’ve operated well enough 
to keep people asking for more. 

Combine that with the dropping 
cost of hardware and the fact that it’s 
impossible to get the number of peo- 
ple required to do the additional 
work with conventional tools and we 
have a very serious problem . 

Two- and three-year application 
backlogs are becoming the norm and 
I’ve even heard of five-year waits in 
some shops. End users won't risk rid- 
icule by asking for something they 
need within a week when it takes 
three months to get it done with con- 
ventional software tools and the 
backlog is already five years. 


in the U. S. and Canada — site locations to be determined by 
attendee preference. 


% Lite Cycle Development 
+ Software Testing 
yx Programmer Productivity 


+ Tell me how | can arrange for an on-site seminar. 
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by the brain drain from the universi- 


ties. The shortage of systems pro- 
grammers is critical since the soft- 
ware tools they produce might get us 
out of our current state of crisis. Con- 
ventional training for a systems pro- 
grammer isa degree in computer sci- 
but the demand for these 
people is so great that faculty and fu- 
ture faculty is being hired away from 
universities 


ence, 


Many techniques — design, analy- 
sis, programming walkthroughs — 
have had the adjective “structured” 
applied to them. 

Yes, to the point where the term is 
just about useless 


Do these techniques have a posi- 
tive effect on productivity? 

I’m sure they do when used intelli- 
gently. As far as structured program- 
ming is concerned, I’m satisfied it 
boils down to using some common- 
techniques like indentation, 
avoiding Procedure Division literals 


sense 


and limiting logic structures to a 
small set. The goal is simply to write 
programs that are understandable by 
people. In the case of Cobol, these 
techniques can be explained in a few 
hours 
Someone like Djikstra may say 
something like “I think on average it 
would be better to write programs in 
a certain way” and that turns out to 
mean that you don’t write very many 
GOTOs. Someone with less breadth 
of vision may translate that to mean 
‘don’t ever write GOTOs.” 

he core of structured design is also 
drawn from generalizations based on 
a lot of experience. It was primarily 
Larry Constantine, as I understand it, 
who came up with a way of deter- 
mining criteria for program modu- 
larization in terms of minimizing the 
interactions and limiting them to 
data flow rather than control flows. 
Stated that way, it’s a simple, elegant 
and very brilliant concept that’s been 
nicely popularized by people like 
Edward Yourdon and Glenford My- 
ers : 

But if it is applied by people who 
don’t quite understand why they are 
doing things a certain way, they tend 
to get bogged down in the mechanics 
of trying to apply cookbook rules rig- 
idly 


Assuming these techniques are 
used, how can top management be 
persuaded to wait for the payback? 


I don’t buy the assumption that 
making application development 
more productive necessarily requires 
more effort at the front end. I’m not 


sure that’s true of the techniques I fa- 
vor 


Techniques like prototyping actual- | 


ly require less up-front effort. It al- 
lows the designer to bypass tradi- 
tional requirements definition, 
complete specs and so forth. Conven- 
tional methods have been tried and 
they don’t work. 

The designer can get something 
running very quickly with a nonpro- 
cedural tool like Nomad or Focus 
that can be used to find out what the 
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user really wants. “I can’t tell you 
what I want, but I'll know it when I 
see it” is the slogan of the end user. 

A small prototype helps him while 
clarifying things for the designer. 
That never is true of design specifica- 
tions. The main purpose of specs is to 
have documentation with which to 
hang the user when the project is 
late 

If the project is huge and complex, 
you may have to write specs — after 
prototyping — and the programs 
may then have to be written in a pro- 
cedural language. In othe: cases, the 
end user may be able to go with the 
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prototype that was developed in a 
day or two. 


Increased end-user involvement is 
an emerging trend in systems devel- 
opment. Why? 

First, there aren’t enough systems 
specialists to get the work done. An- 
other reason is that if we can supply 
tools for the end user to handle an 
application on his own, we avoid 
communication problems between 
the computer specialist and the end 
user. 

There are many installations where 
end users are getting a lot of work 















done in less time than it would take 
to explain what they want to a pro- 
grammer. No information systems 
director would consider having the 
user design a big data base himself. 
But, after the data base is implement- 
ed, technicians can create subfiles 
that the user can certainly access on a 
read-only basis. 

My book in manuscript, Fortran for 
Engineers and Scientists, emphasizes 
the move toward end-user comput- 
ing. But I’m convinced that as time 
goes on, it will be much less common 
for noncomputer professionals to ac- 
tually write programs. If they have a 
























“It would be nice to hope the backlog 
can be reduced ... Right now, we’re not 
holding our own, much less catching up.” 





problem that doesn’t fit some exist- 
ing package, it’s probably too tough 
for them to write a program to solve 
it. At that point, they must rely on a 
computer expert and determine with 
him the reasonableness of the re- 
quest. 

And I don’t know how to teach a 
person — beyond the game level — 
about a computer’s capabilities and 
limitations without having them 
learn sothe programming language. 


Are the end users programming in 
any traditional sense? 


No. They usually access the data 








companies reduce inventory 


with some sort of a query language. 
There is room for a great deal of re- 
search and experimentation in this 
area. There are a lot of query lan- 
guages and they aren’t all alike. 
Some type of standardization is be- 
coming desirable. In addition, some 
of these products are highly nonpro- 
cedural in terms of generating re- 
ports, but revert to a procedural lan- 
guage for data maintenance. 


You have said that “more DP man- 
agers are welcoming heavy end-user 
involvement instead of feeling 
threatened by it.” Why this change? 





MRP II IS FINALLY AN 
FORDABLE REALITY 


MRP Software International offers manufacturing companies 
One that’s more productive and more profitable, yet is available at costs lower than 
anything you’ve ever expected. 
Even small-to-medium sized manufacturers, or divisions of large companies, 
can install an on-line, real-time, database driven, tested anc field-proven Manu- 
facturing Resource Pianning (MRP II) System. And they can do it for half the cost 
of traditional MRP software alone! 
Because our new MRP II packages run on popular minicomputers such as 
Hewlett-Packard, Prime, and Microdata, a comprehensive 
turing information system, including hardware and software, can be installed 
for less than $100,000. 
The fundamental principle that makes our systems so valuable to manage- 
ment — from the executive suite to the factory floor — is the integration 
of manufacturing and financial software. It enables manufacturing, marketing, 
and financial decision-makers to work from the same up-to-date informa- 
tion. Now they can all work together in the most effective way to insure 
maximum productivity and maximum profitability. 
Successful 


Simple demonstrations of end-user 
computing capabilities ... Managers 
are beginning to realize it’s a way of 
providing service to the end user 
that is otherwise impossible. 

Some DP executives are intimidated 
by increasing end-user involvement. 
They fear losing budgetary control 
— the empire-builders’ syndrome — 
and, more fundamentally, they wor- 
ry about losing control over stan- 
dards. 

They argue the user could acciden- 
tally destory data bases so that after a 
few years, the new chaos will be 
worse than the present one. In reali- 








a new way of life. 


dedicated manutac- 


implementation of our MRP Ii system has already helped 


levels by as much as 40%. Improved 
customer service (on-time deliveries) to 90% or better. Eliminated the 
“end-of-the-month crunch”, and dramatically improved the quality 
of life throughout the manufacturing operation. 
We've made MRP Il an affordable reality that you can’t afford to be 
without. Call or write today. We'll show you how MRP Il can produce 
significant results without spending huge sums of money. 


Totally integrated Manufacturing 
And Financial Software 





MRP SOFTWARE INTERNATIONAL, INC. 


331 Montvale Avenue, Woburn, MA 01801 


_ (617/938-0901 
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ty, that does not seem to be happen- 
ing at firms committed to end-user 
computing. 

The Bank of America in San Fran- 
cisco is one example. Two large 
mainframes are running Nomad ap- 
plications that have been generated 
by end users in various application 
areas. These groups have access to a 
technical support staff of about six 
people who teach end-user-oriented 
courses and provide any necessary 
hand holding. This combination of 
DP support and end-user application 
development makes everyone hap- 


Py: 


Will end-user involvement shrink 
application backlogs? 


I’m not sure that will happen. End- 
user computing may simply expand 
| the demand. One result could be 
more computer usage with more use- 
ful results, but with little or no effect 
on the amount of work so complex 
that it must be done by DP profes- 
sionals. It would be nice to hope the 
backlog can be reduced, though 
Right now, we’re not even holding 
our own, much less catching up. 


Do end users see this increasing 
ability to directly utilize computer 
power as job enrichment or “just 
some more work”? 

I don’t really know. I suspect a com- 
bination of both attitudes. There may 
be a certain amount of exasperation 
because they have to do things for 
themselves. But there really isn’t 
much choice when the end user can 
in 15 or 20 minutes solve application 
problems that would take 
months to program in Cobol. 


two 


Relational data base management 
systems [DBMS] are said to be end- 
user-oriented, but experts differ on 
what makes a system relational. Are 


there any truly relational DBMS 
available in today’s commercial 
market? 


I’ve read some of the debates over 
what constitutes a “real” relational 
data base and I have trouble under- 
standing what some of the experts 
are saying. Based on some pro- 
nouncements, there may not be any 
relational DBMS. 

On the other hand, there are a num- 
ber of systems that definitely have a 
relational model. IBM’s Ted Codd, 
who invented the concept, seems to 
think some relationat systems exist 
and I hear C.J. Date, who wrote a 
book that serves as a standard on the 
subject, will describe Nomad as a re- 
lational DBMS in his next edition. 

As far as I'm concerned, the essence 
of a relational DBMS is that the rela- 
tionships between the entities in the 
data base don’t have to be defined in 
advance. They can be established 
when the data base is initially set up 
or at a later time with no penalty to 
pay for the second choice. 

I think that Nomad, Focus and Ra- 
mis can be described as relational 
along with Query by Example [QBE] 
— although QBE is a different type 
of product. SQL isn’t on the market 
yet, but it will certainly be consid- 
ered relational. I get the impression 
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quite a bit of unnecessary haggling is 
taking place over the matter of a pre- 
cise definition. However, I don’t 
claim to be an expert on data base 
definition. 


Are relational data base systems 
preferable to hierarchical or 
networking models for increasing 
information systems productivity? 

As a broad generalization, that is 
probably true. Naturally, anyone can 
construct examples where a hierar- 
chical organization seems to be the 
obvious answer. On the other hand, 
I'd like to talk to people five years af- 


ter system implementation and see 
what it costs to maintain the system. 
Reorganizing a data base after it’s 
been in operation for a few years — 
changing field lengths and adding 
new relationships that couldn’t poss- 
bly have been anticipated — can 
make for the agonies of the damned. 
A lot depends cn the details of the 
implementation. 

Relational types of software are be- 
ing used in ways that developers 
didn’t anticipate. So, the products 
weren't optimized for those kinds of 
usage. There is a great deal of devel- 
opment still to come. 


NEVV! 


Will relational software products 
eventually replace older DBMS like 
IMS? 

No. Some of the older systems are 
so deeply entrenched there is no way 
that could happen. In addition, no 
one claims such packages are ideal 
for all applications. There are certain 
kinds of extremely high-volume, 
transaction-driven applications re- 
quiring vast numbers of on-line ter- 
minals with huge data bases where a 
product like IMS is probably the 
right choice. 

Relational products would be addi- 
tions to, rather than replacements 


ADVANCED ELECTRONICS IN A HIGHLY HUMAN MODE. 


A smart video terminal with special 
emphasis on human engineering. 
Fully code-compatible with the VT-52° 

H-1500* and the ADM 3A*- plus 
many enhanced features. 


THE MONITOR 


A premium, non-glare green 
screen is in a compact, angle 
adjustable housing that tilts 


a full 25° This extra tilt 
allows the operator new 
freedom in monitor 
placement. 
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video features are combined in this 
modern 132-column video terminal 
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DEC VT-100° 


THE KEYBOARD 
This detached, low-profile key- 


board with integrated palmrest 
is truly state-of-the-art. Layout 
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on operator comfort and famil- 
iarity. Seven LED indicators 
are built-in to highlight current 
terminal status. 


*DEC, VT-52 and VT-100 are registered trademarks of Digital 
Equipment Corporation. H-1500 is a trademark of Huzeltine 
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for, large DBMS. This happens in a 
lot of fields. New ideas don’t really 
push old ones out. They just take 
over in new areas. 


On-line and real-time are the two 
big terms in systems development 
today. Are we ringing the death 
knell for traditional batch systems? 

Batch systems are certainly not 
where the action is. What seems to 
happen is the newer methods or ap- 
plications generate the excitement 
and have the biggest growth. That 
doesn’t mean more conventional sys- 
tems are dying. They’re just not 
growing as fast and aren’t perceived 
as exciting by the technicians. 

Employers are sometimes reduced 
to promising that new hires will 
work with on-line systems. That 
could affect the kinds of applications 
that get implemented. If the real 
need is to completely update an ex- 
isting batch system, but people re- 
fuse to work on the project, it’s diffi- 
cult to get the job done. 

We haven’t reached the point 
where programmers work only on 
what pleases them yet, but, to a re- 
markable extent, they’re in the driv- 
er’s seat. 


End-user computing, prototyping 
nonprocedural approaches’ and 
changing DP management attitudes 
are all with us now. Where will 
these trends be in 20 years? 

I don’t make 20-year predictions. I 
can’t see that far ahead. 


How about by 1990? 


Pulling these trends together re- 
minds me of the telephone operator 
analogy. During the ‘20s, someone 
predicted that, given the rate of 
growth of the telephone company, 
everyone in the world would be a 
telephone operator within 50 years. 
That's exactly what happened. We are 
all operators, in the sense that 90% of 
what was done by an operator at that 
time is now being done by the tele- 
phone company customer. 

It’s instructive to ponder this and 
wonder if we have similar things to 
look forward to in business. The 
number of telephone operators did 
not decrease and no one has to worry 
about all of the programmers being 
thrown out. of work. The total 
amount of telephone usage went up 
by a huge factor. The switch to end- 
user involvement in that sense made 
telephone service a great deal more 
valuable to users. 

Without pushing the details of the 
analogy, the trend is to develop more 
tools that have the effect of putting 
the power of the computer closer and 
closer to more people. This expands 
the range of service available, the 


_| amount of service demanded and the 


interesting work to be done in pro- 


‘| viding it. 


If someone comes along with an ab- 
solutely new and different way of 
doing things, or if there are catastro- 
phes with strong negative factors 
like something really vicious in 
fraud or if the public mood turns 
against technology, the entire ball- 
game changes. I can imagine those 





MAKING SOFTWARE DECISIONS? 


Your next software 
system 1s probably 
on this list 


The Most Comprehensive List of Application Software 
Currently Available from One Source 


SOFTWARE 


5. Payroll Accounting 
6. Personnel Management & Reporting 


7. Accounts Receivable 
8. Accounts Payable 


9. Supplies Inventory Control 
& Purchasing 


10. Procurement Matching 


HECK THIS LIST. No other soft- 
{ ware company in the country 

offers such a comprehensive choice 
of systems. 

As a result, you don’t have to wait 
for software, tie up your data processing 
resources, or pay the enormous develop- 
ment costs of in-house design. You can 
install the MSA systems you need in a 
much shorter time. 

Instead of picking and choosin 
among different packages (or sant 
more and more companies are making 
MSA their software company. Of course, 
speed and economy aren't the only rea- 
sons. What counts is the quality and 
compatibility of our products. 


MANAGE YOUR FINANCIALS 


Take our Financial Forecasting and 
Modeling System. It works with most 


financial databases, and your financial 


er don’t have to be data processing 
professionals to use it. But coupled with 
our General Ledger System, even greater 
benefits are possible: 
(1) you have the best, 
most advanced finan- 
cial system available, 
and (2) you get as- 
tonishing flexibility. 

For example, 
you can retrieve his- 
torical information 
from the database, develop and refine 
plans and forecasts, then automatically 
update plans and budgets for Man- 
agement Reporting. 


MSA installation growth 
has averaged 31% a year 
for ten years. We have 
licensed over 6500 soft- 
ware packages for more 
than Pifo the Fortune 
500 companies and hun- 
dreds of smaller firms, 
many with their first 
computer. 


MANAGE YOUR CASH 


The MSA Accounts Receivable System 
dramatically simplifies recetvables man- 
agement and greatly stimulates cash flow. 

It automatically highlights unau- 
thorized deductions and unearned dis- 
counts, and can forecast cash flow 
through customer payment history. It 
even interfaces with Dun & Bradstreet 
and NACIS credit information. 

Install our Procurement Matching 
System and you get added flexibility. 
This system integrates three important 
functions — purchasing, receiving and 
accounts payable. 


MANAGE YOUR RESOURCES 


The MSA Payroll System is one of the 
most popular accounting systems in the 
country. 

Combine this with our Personnel 
Management and Reporting System, 
and volumes of redundant input and 


duplicate records are eliminated. For the 
first time, you can have a single source 
for all current human resources infor- 
mation — payroll, tax and personnel 
management. 

Systems are in compliance with 
EEOC, ERISA and OSHA requirements. 
And new changes are automatically 
issued to update your systems as account- 
ing guidelines change and government 
legislation is enacted. 


PRACTICAL SOFTWARE 


Our approach is to install software that 
helps you to get jobs done. We specialize 
in ready-to-use, application software. 

We pioneered and perfected many 
of the systems currently in use world- 
wide. Our list of systems is constantly 
updated and improved to keep pace with 
the changing needs of your company. 
Our methodology is both pcasital Sed 
productive. 

MSA Industry Specialists are ex- 
perts in government, education, finan- 
cial, insurance, health care and manu- 
facturing industries. By understanding 
the problems most frequently encoun- 
tered (and the terminology) they are 
resources you can use. 


CALL NOW 


We have prepared support material with 
all the facts and information to evaluate 
the systems listed here. Everything is 
available without obligation. 

For more details, please contact 


Robert Carpenter at Management 


Science America, Inc. (404) 262-2376. 
Telex 549638. Or send this coupon. 
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application software, including the sys- 
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Interview With McCracken 


things happening, but I’m 
not predicting them. 


Let's talk about Cobol. It’s 
still the most-used high- 
level programming lan- 
guage in commercial instal- 
lations. 


Absolutely. 


By 


Ber Re ae 


TEN NEW SEMINARS 
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DC-2 
Dc-3 


Data Communications: 
Data Communications: 
Data Communications: 


Effective Network Design 


DC-5 | Distributed Systems: 


SS-1 
SS-2 


A Structured Approach 


Concepts and Efiective Practice 


Structured Systems Analysis, 
NEW Design and Programming 


NEW Evaluating and Selecting 


An introduction to Concepts and Systems 12/7-9 


Advanced Concepts and Systems 


Effective Approaches and Applications 
Information Systems Planning: 


Systems Analysis and Design: 


Where does it fit into the 
DP shop of the future? 

It will be used indefinitely. 
That’s one prediction I will 
make. Cobol will still be 
around in 10 years — maybe 
even in 50 years in one form 
or another. 

One reason for that is iner- 
tia. Given the tens or maybe 
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Data Base Management Sys.ems: 


Concepts and Guidelines 


Data Base Management Systems: 


A Comparative Analysis 
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EDP Operations Today: 


Effective Scheduling and Console Operation 
Effective Computer Operations Management 
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EDP Project Management: 


A Practical Approach 


Advanced EDP Management: 
Methods and Techniques in the 80's 


Introduction to Word Processing: 
Concepts, Systems and Applications 


Word Processing: 
Effective Operations Management 


and EDP Systems 


NEW Planning for Office Automation: 


Concepts and Practices 


Data Processing: 


An introduction to Concepts and Systems 


Minicomputer Systems: Guidelines 
for Successful Selection, Acquisition and Operation 


N E W Basic: An introduction to 
> Computer Programming for Managers 
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NEW Intro to Micro/Personal Computers: 


Application, Selection and Usage Guidelines 
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Using PASCAL/ADA for Increased 


__| Programming Efficiency 
Using Computer Graphics: 


Techniques, Systems and Applications 
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even hundreds of billions of 
dollars already invested in 
Cobol programs, even if ev- 
eryone agreed language XYZ 
is incredibly better, you 
couldn’t rewrite everything 
instantly. 

There are always going to 
be some applications where 
Cobol or something very 
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much like it will be the ap- 
propriate way to get the job 
done. I’m not saying these 
new techniques will take 
over everything. So no Cobol 
programmer should have the 
slightest fear of being out of 
work. 

The slow trend will be that 
growth in the use of Cobol 
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Check your Datapro 
Seminar Catalog 
for full course 
outlines, sched- 
ules and details. 


will be slower than growth 
in such areas as applications 
packages, data base tools, text 
formatters and graphics. 


Are languages like PL/I, 
Pascal, Basic or Ada realistic 
alternatives to Cobol? 


The answer is not the same 
for all of those. 

When PL/I first came out, 
there was something of a 
movement to switch from 
Cobol to PL/I. There’s almost 
none of that now and I don’t 
think that will change. Peo- 
ple using PL/I will stick with 
it for much the same reason 
... inertia. That’s not perjor- 
ative, it’s simply a fact of life. 
It’s extremely difficult to re- 
program in another lan- 
guage, and the transition 
problem is huge. You can’t 
shut things down while you 
switch. 

There is also a retraining 
problem. So, for a combina- 
tion of good and bad reasons, 
I don’t see people switching 
languages very much in stan- 
dard shops. 

The interesting versions of 
Basic are all vast extensions 
of a standard and they are all 
incompatible with each oth- 
er. Even at that, it’s a pretty 
low-level language for busi- 
ness use unless it gets ex- 
tended so far as to be a subset 
of Cobol. 

I have heard Pascal promot- 
ed for business use by law- 
abiding citizens who seem to 
know what they’re doing. 
But I don’t imagine they'll 
convince very many people. 
Pascal is a marvelous inven- 
tion; Niklaus Wirth and his 
colleagues deserve a lot of 
credit. But I doubt if it’s real- 
ly appropriate for business 
use. It has to be extended 
pretty seriously. An entire I/ 
O package would have to be 
added. Once you do that, you 
have a big standards prob- 
lem. 

I'm not a big admirer of 
Ada at this point. 


Why not? 

Partly because there are no 
compilers for the programs 
right now. Ada developers 
are attempting to standard- 
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first production-quality com- 
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guage. The effort that went 

into arriving at the point of 
beginning standardization 
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Effective Oral Presentation Techniques 
for DP Professionals 








was intense and required a 
great deal of thought from a 
lot of people. However, 
we've never before adopted a 
(Continued on Page 124) 
























The word “robot” was given to us in 1921 by a playwright 
named Karel Capek, whose play RUR used the term to de- 
scribe a mechanical worker. In the final scene of RUR, a robo- 
tic Adam and Eve walk off into the sunset, having destroyed 
the last human being on earth. Perhaps because of their un- 
happy fate the word has tended to conjure up a vision of men- 
acing manlike machines in the minds of many. One notable 
recent exception: the friendly robot characters, C-3PO and R2- 
D2, in the Star Wars series. 

As we enter a period in which Capek’s — al concept of 
the mechanical worker might be fulfilled, we should take care 
not to misunderstand its technology, but to appreciate man- 
agement options resulting from present-day robotic systems. 
A good starting point is the definition generally accepted 
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by the industrial robot industry: “An 
industrial robot is a programmable 
multifunctional device designed to 
both manipulate and transport mate- 
rial, parts, tools or specialized manu- 
facturing implements through vari- 
able programmed paths for the 
performance of specific manufactur- 
ing tasks.’ 

Basically, industrial robots come in 
three general classifications: pick- 
and-place, general purpose and spe- 
cial purpose. In addition, their flexi- 
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Is There a Robot in Your Future? 


bility is defined in terms of “axes” or 
degrees of freedom, with the speed 
of movement typically inversely re- 
lated to carrying capacity. Virtually 
any robotic system will also-include 
subsystems with varying degrees of 
sophistication: memory, control, ac- 
tuation, sensing and structure. 


Early Applications 


Although Capek coined the term, 
the modern industrial robot originat- 
ed with J.F. Engelberger, who began 
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“MY LAST AGENCY 
WANTED TO MARKET 
MY SOFTWARE IN 
LINGERIE DEPARTMENTS.’ 


That's because most advertising agencies have never 
handled computer related accounts. They don’t understand 
its highly technical vocabulary. Nor its diverse market of 
information processing professionals. And what they don't 
know can often end up costing you a lot of valuable time and 


money. 


The Marcus Agency, on the other hand, specializes in this 
field. Combining experience and talent, the staff at Marcus 
creates computer advertising that mot only gets noticed ... but, 


above all, gets results. 


What's more, unlike most agencies, you'll never be serviced 
by juniors or trainees. Even on a limited budget, you still get 
the agency's top guns. Because at Marcus, we realize helping 


you grow, also helps us grow. 


So if you're looking for an advertising agency that can 
communicate effectively and intelligently to the information 
processing community, you should be talking to The Marcus 
Agency. Just call (212) 580-9771. Or write The Marcus Agency, 


Suite 2102, 333 West 86th Street, New York City, 10024. 
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development of an industrial robot 
along current lines in the early 1950s 
and demonstrated a model of his ro- 
bot to General Motors Corp. in 1961. 
For the next 15 years, Engelberger’s 
company almost single-handedly led 
the development and introduction of 
the industrial robot in the U.S., es- 
tablished the confidence of success- 
ful users and, incidentally, absorbed 
the burden of badly chosen applica- 
tions. 

Early industrial robots successfully 
unloaded machines, attended ma- 
chine tool centers and manipulated 
paint sprayers. In addition, some air- 
powered, air logic-controlled pick- 
and-place transfer devices were 
branded as robots by their manufac- 
turers during this same period. The 
first large, high-visibility, successful 
application of robots occurred at the 
General Motors Lordstown plant, 
where some 27 were used to spot- 
weld bodies for the Vega. This was 
studied by a number of potential us- 
ers and marketers and is considered a 
major milestone in the commercial- 
ization of robotics. 

Today, some 2,000 U.S. robots are 
sold annually, representing a $90 
million market, and most large man- 
| ufacturing-based companies have 


| some sort of robotics program in pro- 
gress. Significantly, the U.S. leads 





Charac- 


teristic Class 


Pick-and-Place 





Type 





General 
Purpose 















Special 
Purpose 














Carrying 
Capacity 















Axes 3-axis 
(or degrees of 4axis 
freedom) 5-axis 

6-axis 






Typical Robot Types and Characteristics 


the world in the sophisticated appli- 
cation of general-purpose robots, al- 
though Japan — with a plethora of 
pick-and-place devices — is some- 
times credited with employing near- 
ly one-half of the worldwide robot 
population. In all, Japan currently 
operates about 10,000 robots, com- 
pared with 3,000 in the U.S. and 
about the same number in Western 
Europe. 


Applying Robotic Technology 


The decision to apply robotic tech- 
nology to a manufacturing operation 
is usually a push-through process. 
That is to say, senior management or 
the technology group decides if the 
time has come for the facility to be- 
come robotized. A search is then 
made for appropriate applications, 
and these are evaluated to determine 
those best suited to modernization 
through robot technology. 

The factors that drive that decision 
generally are labor-related, with the 
economic justification of a robot sys- 
tem arrived at in the same manner as 
the budgeting for any piece of capital 
equipment. The alternatives are usu- 
ally a single worker ora piece of ded- 
icated capital with the implementa- 
tion cost being traded with that of 
direct labor. For the most part, robots 
and people are exchanged on about a 


Bescription 


Simplest; used primarily to 
transfer components; may per- 

form one or two tasks; usually lowest 
cost; often interchangeable with 
dedicated automation. 












Largest class; programmed by 
teaching or as NC machine tool; 
larger, smoother, cost two to 10 
times more, programmable for far 
more intricate operations than 
pick-and-place; some can exe- 
cute preprogrammed routines per 
exterior sensors. 


Often general-purpose with spe- 
cial features for a specific task; 
spray paint robot must be well 
sealed, have sufficient memory, 
and be explosionproof; arc weld 
robots may have weave patterns, 
incorporate wire feed rates, must 
operate smoothly and are more 
expensive than general-purpose. 


The trade-off with load capacity is 
size and speed. 1- to 2-lb loads 
can sequence up to 100 cycle/ 
minute; hundreds of pounds are 
considerably slower and require a 
much larger structure. 


A robot usually has 3 of the axes 
as part of the body, and the bal- 
ance as part of the wrist. With a 
seventh movement axis, the 
robot can roll across the floor 
along a preprogrammed path. 


+ PEE MRR TE IEE 


. eETT: 


NEY enemas 
















































BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO.862 OAKBROOK, IL 
POSTAGE WILL BE PAID BY ADDRESSEE 


CONSUMER SYSTEMS 


2107 SWIFT DRIVE 
OAKBROOK, Il 60521 


No Postage 
Necessary 
if Mailed 
inthe 
United States 





me ENE 


¢SO W&! SNISN 9NO1 MOH 


seysepesy 
udlze3 


-uauinso0p 
BulAdijau 
uo sjiej90 


33d 


L86 PIJOMJaINdwoD 


W31SAS ONILVa3ad0 
JaVMGaVH 
3NOHd3131 ANVdGWOD 
All 

$S34dgv ANVdWO)D 
WYN ANVdIWOD 
JWVN 








$3S0) UOeUBWINIOP sanpsy 


sqzuauodwod 
uoneojdde AjiQUeap} 


Aqqeijeas sAosduu} 
JeWIOS pazipsepue}ls e apIAdId 
SUOISIAGs 93231924 


sdous SO Wal 404 
uo}e}UaWINIOP jeuIGO az1Ipedx3 


ati-eP leer lela vel! my ver) 1e 
hehe eee Le eee ole) 


reba: ele pe 
NOLLYLNSINNSOG 
RT 
= i. |e 0 | 
SM4AN GO09 











LET JCLFLOW GET THE | 
DOCUMENTATION MONKEY 
OFF YOUR BACK. 


Documentation is critical to the success of any system. Yet most technical 
people, you must agree, hate to document. Now there’s a solution. 
Consumer Systems announces JCLFLOW— the time-saving, money-saving, 
documentation tool for OS applications. 







































SAVES TECH STAFF TIME! 


We can relieve your technical staff of most of the tedious 
effort required to prepare documentation. with 

JCLFLOW it’s no longer necessary to waste their high- 
priced skills on a clerical function. JCLFLOW does your 
documentation using your existing OS JCL as its only input. 
There are no complex parameter cards to memorize, 

no worries about whether it’s right. You know 

JCLFLOW is right, and what’s more, it saves valuable 

time. 





VALUABLE AT ANY LEVEL! 


From DP Manager to System Manager, from 

Program Manager to Operations Manager — 

everyone will appreciate how JCLFLOW can save 

time and keep things going smoothly. Medium to large 
companies all across the country appreciate the easy- 
to-use, non-technical way JCLFLOW saves valuable 
programmer time. 


Cali Consumer 
JCLFLOW Systems 
A way to relieve today at 


needa ee 312-325-2102 
@ Gonsumer systems 


A generation ahead 


2107 Swift Drive 
Oakbrook, Illinois 60521 





For more information on how JCLFLOW can save your 5 
programmers time and temper, call or write for the free ‘ 
brochure. When you think of how it gets the monkey off 
everybody's back, the cost is peanuts. 
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Is There a Robot in Your Future? 


one-for-one basis, with capital dol- 
lars being exchanged for direct labor 
dollars. 

Based upon an array of current ro- 
botic system applications — and giv- 
en that a man-size, general-purpose 
robot will have a base cost of $20,000 
to $60,000 — then in terms of the 
purchase price: 

¢ The annual labor cost of a single 
worker, including fringes, will be 
approximately one-half the cost of a 
basic robot, with the anticipated life 
of a robot system typically being sev- 
en to eight years. 

¢ The installation, tooling and start- 
up costs will generally be approxi- 
mately one-half the cost of the robot. 

¢ Annual maintenance costs will 
run about 5% for one shift and 72% 
for two-shift operations. 

¢ Programming and routine engi- 
neering services will generally cost 
between 5% and 10% of the cost of 
the robot. 

The expected return is largely a 
function of the number of shifts that 
the robot system works or the speed 
at which the robot works relative to 
the human worker(s) it repiaces. A 
robot replacing one man directly can 
pay back its costs within five years. 
One replacing a single person on a 
three-shift basis will pay back in one 
and a half years or less. 

Lower material usage, improve- 
ments in product quality, a better 
worker quality of life and other in- 
tangible benefits are additional justi- 
fication for the use of robots. The ex- 
tent of their impact will depend on 
their particular application. 


Intelligent Automation Systems 


Robots are intelligent automation 
systems that can be developed to per- 
form work tasks in a manlike man- 
ner. They possess memory and self- 
control; trainability and reliability; 
ability to provide forces, displace- 
ments and speeds; and the ability to 
respond to environmental condi- 
tions. The popular school of thought 
positions the robot as a universal 
transfer device, suited primarily for 
pick-and-place activities, but if the 
manager considers the concept of an 
“intelligent” automation 
then the opportunities for applica- 
tion expand. 

The concept of the intelligent auto- 
mation system is an important one. 
When managers confine their con- 
cept of robotics entirely to the 
general-purpose universal transfer 
device they seriously limit the areas 
in which robotic systems may be ap- 
plied and their inherent advantages 
realized. Intelligent automation can 
increase productivity in many more 
areas than those allowed by the sim- 
ple robot transfer system. Once these 
types of systems are included in the 
same frame of reference as numeri- 
cally controlled machine tools and 
automatic control systems, managers 
will more easily recognize opportu- 
nities for applying this revolutionary 
and exciting concept. 


Adaptive Control 


Adaptive control, the technique of 
modifying the robot's activity with 
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system, | 


data collected from a sensor, has 
been under development in the U.S. 
and abroad for a number of years. It 
is a key factor in increasing robot ca- 
pabilities to include “humanlike” 
sensitivity to touch, sight, tempera- 
ture and sound. 

This technique has been applied re- 
cently to numerical control machine 
tool technology as a method for de- 
tecting both dull cutting tools or 
changes in the characteristics of the 
material being machined. The forces 
are translated into information used 
either to modify the path of the tool 
or to signal the need for attention. 


The benefit of such a feature must be 
traded off with its cost and perhaps 
slower operation, because of the data 
processing time required. 

Provided sensing technology is 
available, adaptive control can re- 
spond to virtually any environmen- 
tal condition. The limiting factor 
then becomes the number of and rate 
at which programs can be developed, 
stored and executed in response to 
any preprogrammed and sensed set 
of environmental conditions. As the 
number and rate increase with tech- 
nological developments, robots will 
become more humanlike. 


When manufacturers are finally 
convinced that there is a robot in 
their future or that they can profit- 
ably apply intelligent automation 
techniques, they should start with a 
simple and safe application. The ap- 
plication may not pay out in as short 
a period of time as might be expect- 
ed, but it is important that this first 
attempt be successful from imple- 
mentation, psychological and eco- 
nomic standpoints. 

The highest probability of success 
rests with those applications that 
most readily take advantage of the 
strengths of the robotic system and 
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stay clear of its weaknesses. For ex- 
ample, proven applications will be- 
come cost-effective long before a spe- 
cialized assembly operation stops 
costing money. A machine that sim- 
ply stacks cartons onto a pallet may 
not be the most cost-effective appli- 
cation. It will, however, provide the 
opportunity to gain familiarity with 
the system and will not be taxed to 
the limit of its capabilities. It is hard 
to ease into the game without paying 
one’s dues. 

The burden of training robotics 
specialists and maintenance of the 
robots usually cannot be carried by a 





“A machine that simply stacks . 
cartons onto a pallet may not be 





the most cost-effective application.” 


single unit. Instead, the acquisition 
of one robot will require a consider- 
able expenditure in training and {a- 
miliarization by the maintenance, 
manufacturing and _ engineering 
functions of an organization. 
Usually, installation of fewer than 
three robots will not be economical 
unless a facility has an established 
level of experience in numerical con- 
trol (NC) equipment and special ma- 
chinery. This should be considered 
by a firm contemplating its initial 
venture into the world of intelligent 
automation, and even more impor- 
tant, by the firm that is postponing 


the venture. 

In some manufacturing facilities 
there may not be an application for 
the traditional robot, but there might 
be applications for specialized ma- 
chinery. Such organizations might 
consider, as a first exposure to intelli- 
gent automation, the inclusion of a 
programmable feature into their spe- 
cial or standard equipment. 

When planning the first intelligent 
automation venture, a manager 


should also consider maintenance, 
safety and space requirements. The 
existing maintenance force that does 
not include experience and/or skills 








* IMS = Informatics Regional Courses 
Expert Instruction from Informatics, Inc. 


Informatics unique approach to technical 
training helps make complex IMS material 
come to life through the hands-on experience 
of our instructors. 

Rarely offered on a public basis, these high- 
powered courses have been successfully taught 
on-site to the largest IMS shops in the country. 
Call us for more information on seat availabili- 
ty or about our on-site offerings for groups of 
8 or more. (415)964-9900 


San Francisco 

Oct. 5-8 ADF 

Other dates to be scheduled. 

Call for details (415) 964-9900 

Dallas 

Oct. 5-8 IMS/VS Master Terminal Operations 
Other dates to be scheduled. 

Call for details (214) 696-1900 


* Programmer Survival Training: Informatics Courses 
Expert Instruction from Informatics, Inc. 


Informatics is now offering a unique new 
series of training courses in COBOL, ALS, 
TSO, JCL, and Program Structure. 
Throughout these courses, we use extensive 
practical exercises and workshops in addition to 
lectures in order to help you further and 
develop your working knowledge. We can 
assemble them as quick refresher units for an 
experienced staff, or into complete training pro- 
grams for entry level personnel. 


* ADF = Informatics Courses 





Our unique approach lets us streamline and 
truly customize every course but at “off-the- 
shelf’ prices. 

If you've been thinking about training your 
Staff in order to cut recruiting and turnover 
problems, this is the way to do it quickly, effi- 
ciently, and creatively. 

Call Mike Heinrich in Dallas (214)696-1900 
and let us show you how. 





Expert Instruction from Informatics, Inc. 


Today, the costs of software development 
are rising dramatically. ADF can be your tool 
to fight this by helping you decrease the 
development and installation time required for 
data base applications. 

Our course will guide you through the 
design, coding, testing and implementation of a 
variety of IMS systems under ADF. We 
thoroughly cover all aspects of the product in- 
cluding user exits and complex audit routines. 


No matter how much or how little ex- 
perience you have with data processing, |nfor- 
matics ADF course is invaluable. This four- 
day course will help both users and program- 
mers, even those with previous ADF ex- 
perience. We also offer an excellent “hands 
on” lab. Call us soon for an on-site offering 
or one of our regional classes in Dallas or San 
Francisco. 

(415)964-9900 
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in solid-state electronic technology 
or servohydraulics will need upgrad- 
ing. Heavy reliance on technical staff 
to supply aid may be acceptable over 
the short term, but will be wastefully 
expensive if permitted to continue 
for more than a few months. 

Safety and space are interlocking 
considerations. Isaac Asimov, the sci- 
ence writer, has stated that there are 
three rules of robotics that may be re- 
duced to three standing orders for 
robots. 

¢ Never hurt a human. 

¢ Obey human direction unless it 
conflicts with Order No. 1. 

¢ Never hurt self unless it conflicts 
with Orders 1 and 2. 

Many robots have a substantial op- 
erational envelope making them ca- 
pable of reaching well beyond their 
assigned work area. This necessitates 
that some safety measures be taken 
in the event that someone attempts 
to enter the envelope. Frequently, 
the robot’s area is fenced off or is 
equipped with a pressure-sensitive 
mat or some other sensor which 
will disarm the robot should a per- 
son enter. This problem becomes less 
intense when a greater number of ro- 
bots is applied, since they will typi- 
cally share a given work area that has 
been closed off. However, the 
amount of space required by a single 
robot operating within a factory is 
substantial, often requiring that an 
area 20 feet in diameter be marked 
inaccessible for humans during robo- 
tic operation. 

Application of intelligent automa- 
tion will become easier as we expand 
our related body of knowledge and 
experience. Experimentation in the 
laboratory has already demonstrated 
the ability of robot systems to select 
components from bins and to posi- 
tion them in machine tools. The 
speed of this process is slow now, but 
it will increase when the data pro- 
cessing capability required can eco- 
nomically be included as part of the 
system. 


Robot Communications 


Robots, increasingly, will commu- 
nicate with each other. In this envi- 
ronment, information about a partic- 
ular component might be transferred 
down an intelligent automated as- 
sembly line, allowing corrective ac- 
tion to take place or to have subse- 
quent operations modified or 
curtailed depending upon the need. 

Robot welding will be enhanced 
with the addition of adaptive con- 
trols and vision that will sense cor- 
rectness of fit and will execute the 
proper welding technique to fill 
larger gaps or to avoid extensive 
buildup at closely fitting joints. 
These techniques are under develop- 
ment at a number of centers around 
the country and will be incorporated 
into intelligent automation and ro- 
bot systems in the future. 

Robot inspectors will also keep re- 
cords and provide data to the manag- 
er via a distributed intelligence sys- 
tem in the manufacturing facility. 
This will enhance the manufacturer's 
ability to monitor the quality of the 
components, capacity utilization and 
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productivity throughout the 
manufacturing process on a 
real-time basis. 

As data handling capability 
continues to grow, it will be 
possible to add fault correc- 
tion techniques to a robotic 
system. Such a system is be- 
ing pursued by a Japanese 
manufacturer, who at the 


5 | 
THIS MAGIC TAPE CAN GET 


YOUR CICS PROGRAM ON-LINE IN 
3 DAYS INSTEAD OF 3 MONTHS. 


end of the work shift leaves 
the robot system operating. 
The system continues to 
function until it encounters a 
condition it cannot rectify 
and at that point it shuts it- 
self down and awaits the re- 
pair or correction provided 
by the first returning shift of 
employees. 
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Finally — and _ perhaps 
most exciting — as the cost 
of data processing compo- 
nents and servo-mechanisms 
continues to be reduced, we 
will see roboticlike intelli- 
gence extended to a number 
of industrial devices. 


Some of the potential re- 


¢ The smart belt conveyor 
capable of adjusting its speed 
or direction to match the 
processes on either end. 

¢ The smart pass-through 
furnace that will optimize 
the heating and cooling cy- 
cle depending upon the size 
of the part or the mass load 


sults: 


} 
| 


on the system. 


p lanning Research Corporation 


has come up with a new kind of 


| magic for CICS installations. 


PRC, the world’s largest diver- 


sified professional services company, 


| enables C 


has ras a software system that 
BOL programmers who 
have no knowledge of CICS to be- 


| come immediately productive in an 
| on-line environment. 





The system is called Central 
Software, and its function can be 


| easily grasped within our three-day 


training course. No more costly, 
time-consuming training. No need to 
learn CICS. With Central Software, 
intermediate-level programmers can 
become as productive in two or three 
weeks as some of your best CICS 
applications programmers. 


Central Software is the brain- 
child of the Program Products 
Division of PRC. And it performs 
with a genius all its own. But don’t 
take our word for it. Listen to our 
clients. Faced with an overwhelming 
backlog problem, White Rose Foods 
turned to Central Software. Here’s 
what they reported: back-logged 


| programming was cut from three 
| years to one anda half. Program- 


writing time was cut from two weeks 
to two days. And, most gratifying, 
programmer productivity was in- 


| creased by 300%—all this while pro- 
| gramming requests had doubled. 
| (We've got more success stories like 


that one. Just give us a call.) 

The beauty of Central Software 
is that it is designed to run on any 
IBM 370/115 (or larger) mainframe 
and DEC PDP 11/34 and 70. You can 
even develop your own program on 
one and run it on the other. And 
though Central Software can perform 
sophisticated tasks, it is conceived 
for simplicity. But, as they say, talk is 
cheap. Best thing is to see Central 
Software in action. Ask for a free 
demonstration. Call Norman Bushee, 
V.P. of Marketing at (703) 893-8909. 
Telex 899 105 PRC INT MCLN. Or 
write him, at the address below. Do 
either one today. 


Planning Research 
Corporation 
PROGRAM PRODUCTS DIVISION 


1764 Old Meadow Lane, McLean VA. 22102 
ATTN: Norman Bushee, V.P. Marketing 
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¢ The intelligent coining 
press that will adjust its top 
punch penetration to com- 
pensate for a variation of 
stock thickness. 

¢ The smart forklift that 
will transport work in pro- 
cess from storage areas to 
work centers. 

¢ The intelligent transfer 
line made up of a series of 
NC machines with tool 
changes and inspection de- 
vices that will adjust tooling 
based on the results of the 
inspection operation imme- 
diately following. 

* The intelligent cutoff saw 
that will process a day’s 
worth of stock cut-to-length 
and delivered to the welding 
operation. 


Impact 


While the explosion in in- 
telligent systems has been 
predicted for a number of 
years, a series of recent 
events guarantees that a rev- 
olution in intelligent pro- 
cesses is about to take place 
throughout the manufactur- 
ing community. The current 
integrated computer-aided 
manufacturing and the man- 
ufacturing technology mod- 
ernization programs spon- 
sored by the U.S. Air Force 
are just two examples of fi- 
nancial commitment that 
contribute to a climate suit- 
able for the development of 
the techniques and_ the 
equipment necessary for this 
revolution. The dramatic im- 
provements in computer 
technology as well as the ex- 
ponential decrease in the 
cost of data processing hard- 
ware make possible the nec- 
essary intelligence at eco- 
nomically justifiable levels. 

Lagging productivity 
growth — combined with 
across-the-board increases in 
basic costs of doing business 
and a changing work ethic 
— has imposed impressive 
demands on management to 
improve manufacturing sys- 
tems. 

We contend that an answer 
at least partially lies in the 
technology we have “dis- 
cussed in these pages — 
technology applied by astute 
management and_ imple- 
mented by an educated and 
adaptable work force that 
will ultimately come to see 
the benefits of technological 
innovation in terms of im- 
proved standards of living 
for all concerned. 

Reprinted from Outlook, 
©1981, a quarterly magazine 
published by Booz Allen & 
international 
management and_ technolegy 
consulting firm. 


Lipinski is a_ principal and 
Skinner a vice-president with 
Booz Allen & Hamilton, Inc. @ 





By Louis H. Mertes 


PROFES ESSIONAL 
ENVIRONMENT 


As we plan for the future, we look for the things just emerg- 
ing that appear to have perversity. I say “perversity” because 
emerging problems that are serious in nature will most cer- 
tainly follow us to the 21st century. But, then, so will our new 
technologies. Improved, sophisticated and adapted to new 
uses, they will become a resource that will help us combat the 
problems of tomorrow. 

In attempting to see what the professional environment in 
the 21st century will look like, this paper focuses on the many 
and varied tiers of professional specialties that comprise the 
management of the large corporation with many local and in- 
ternational offices. Our interest is centered on accountants, 
planners, economists, financiers and salesman, as well as the 
marketing and operations management teams. These people 
will be performing much the same functions in the 21st cen- 
tury that they do now — functions that by their very nature 
require a high degree of communication, negotiation, moni- 





Professional Environment in 21st Century 


toring, research and documentation. 
The need for information through- 
out this group is great, as corporate 
strategies and objectives are formu- 
lated, executed and evaluated. Dis- 
seminating the information requires 
crisscrossing the whole corporate hi- 
erarchy. 


Closer Look 


What then will be the biggest 
change affecting the corporate pro- 
fessional as we approach the 21st 
century? 

In my opinion, it will not be what 
these people do, but how they do it. 
Let us take a closer look at some of 
the people in our typical corporation, 
starting with a midwestern sales co- 
ordinator. 

As his primary office, the coordina- 
tor uses the study in his suburban 
home. From here, he directs all the 
activity in the 10 small sales offices 
dispersed throughout the Midwest 
in or near major industrial centers. 
He uses his telephone to dictate let- 
ters, memorandums and _ reports 
through the corporate centralized 
word processing center. The center 
relays his draft copies back through 
his electronic mail terminal at home, 
to be edited and disbursed through- 
out the day 

Through electronic mail, the coor- 
dinator receives specifications for 
new contracts developed by the 
salesmen in the regional offices. He 
comments, approves or rejects them 
through the mail system. He fre- 
quently works on his specifications 
at odd hours because he prefers to re- 
serve the primary “office hours” for 
important customers and personal 
contacts in his community, in which 
he is very active. 

The controller, located in the head 
office, is also a heavy user of elec- 
tronic mail. He is responsible for the 
cash management function. Finan- 
cial information from each office is 
instantly available to him, and he 
disseminates it to his staff for further 
analysis. 

The controller also receives account 
balance and investment data over the 
mail terminal from his banks and in- 
vestment advisory services. Up-to- 
the-minute bond quotes and rate 
changes are called into his telephone 
answering device. This permits him 
to accumulate verbal data while at- 
tending to other matters. 

Key maturity or paydown dates are 
stored in the mail data base with a 
follow-up date; the controller thus 
will be reminded by mail of action 
needed on the day that it is required. 
Financial information, continually 
fed into several data bases and called 
up by the controller at will, is auto- 
matically displayed on graphs and 
comparison charts. 


Operations Manager 


The operations manager is respon- 
sible for a production unit in a small 
town near the city in which the head 
office is located. His unit was moved 
about five years prior to take advan- 
tage of a highly attractive labor mar- 
ket and lower operating costs. 

Although the operations manager 


Page 32 Computerworld/ Extra! 





uses the electronic mail and dictation 
features, he is more heavily depen- 
dent on his phone answering device 
than on any other mechanism. He 
likes to move constantly within the 
plant, to inspect problem areas and 
to consult with his management 
staff, and he carries a small device to 
pick up his messages every 30 to 60 
minutes. 

What used to be a small “beeper” is 
now a miniature recording and stor- 
age device; thus it is possible for him 
to relay and play back an entire mes- 
sage. 

Those familiar with the recent ex- 


plosion in microelectronic games 
and devices and the popularity of 
large-screen TV know that none of 
what has been described is far- 
fetched. All these devices are avail- 
able in some form today for office 
automation. Telephone answering 
devices, equipment for dictation and 
word processing equipment, for ex- 
ample, have. been available and eco- 
nomically justifiable for the past 10 
years. 


How to Overcome Resistance 


What, then, will be the catalyst to 
force industry to embrace the tech- 


nology it has thus far either ignored 
or underutilized? 

Rapidly escalating costs at rates 
higher than the projected rise in rev- 
enue form the basic factor forcing 
businesses to address the issue of 
productivity. 

Because of the heavy emphasis on 
automation at the clerical level, 
which occurred during the last de- 
cade, significant strides or new op- 
portunities probably will not occur 
again at this level. 

The professional level, however, 
has been virtually untouched. More 
than 50% of today’s work force is 


You don't need 
more hardware... 


HERO out-powers 

the competition 

Meet the new software, HERO. 
It's got more power, more muscle 
and more efficiency than TSO, 
ROSCOE® or WYLBUR® It puts 
more programmers on line, 
delivers lightning-fast execution 
and practically installs itself. 


HERO puts more 
programmers on line 


Until now, if you wanted more 
programmers on line, you had to 


add more compute power. HERO 


CHANGES THAT! It increases 
productivity without increasing 


hardware costs. It’s an interactive 


development system that runs on 


ROSCOE ® is a registered trademark of Applied Data Research, Inc. 
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the IBM-compatible family of 
computers with more efficiency 
than anything else you can buy. 


With HERO you can afford to have 


as many terminals as you have 
programmers. 


HERO puts everyone 
on line 
HERO is so efficient and so 


powerful you can literally put every- 


one in the DP department on line. 
Secretaries love its easy to learn, 
easy to use English language 


commands. Systems programmers 


like the way it almost installs itself. 
HERO makes tuning a breeze 
and requires no operating system 
modifications. Managers use 


HERO to automate many of the 
routine functions that rob them of 
valuable time. And working with 
the same tools as everyone else 
provides a better hands-on under- 
standing of day to day situations. 
Programmers like HERO's power, 
efficiency and response time. 


HERO puts software 

power at your fingertips 

* Today's best full screen editor— 
ASCII or 3270 


e Range construct for unsurpassed 
power in file manipulation 

¢ Interactive documentation 
preparation 

¢ Full range of data management 
Capabilities 
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made up of professionals. The pro- 
fessional level happens to be affected 
particularly by the high cost of ener- 
gy because it is the most»mobile cor- 
porate segment. Professionals usual- 
ly commute farther to get to the 
office, travel to visit customers and 
manage interoffice affairs or several 
offices. They are also heavily in- 
volved in community-, industry- or 
government-related affairs outside 
the office. 

The costs generated by the profes- 
sional, though necessary to support 
his continued contribution to the 
growth of the corporation, will be- 


* Powerful JES2 interface 


e Uses ordinary OS file structure 
yet offers compressed files 


¢ Edits files with records of up to ’ 
500 characters in length 


e Automatic recovery system 
¢ Compiled command processor 


¢ Support for a broad variety of 
terminal types 


e User exits 

¢ Data system security 

e ACF2 interface 

¢ Mail & terminal-to-terminal 
messages 

Call The Software 

Authority now for on 

the spot answers 


Before you invest in any other 
development system or additional 





come more visible — and more pain- 
ful — as inflation and energy costs 
continue to soar. It is therefore safe 
to forecast that industry will ulti- 
mately push technology on the pro- 
fessional level in the same way it ea- 
gerly adapted automation on the 
clerical level. 


Obstacles to Technology 


What are the obstacles that confront 
us and why is there not a greater ac- 
ceptance of the technology today? 
Two factors play a prominent part in 
the problem. 

The first involves the professional 
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hardware, do this: Call us, The 
Software Authority. Use the phone 
right now while you're thinking 
about it or return the handy 
coupon. We'll answer all your 
questions on the spot. You don't 
need more hardware, you need 

a software HERO! 


™ 


THE SOFTWARE 
AUTHORITY 


1270 Oakmead Parkway 
Sunnyvale, CA 94086 
(408) 749-9100 | 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





“Deep emotional issues are 
stirred up when the issue of 
our own productivity is raised.” 


himself, particularly the professional 
who is well-versed in his field and 
comfortable with his area of respon- 
sibility for other people. We profes- 
sionals are focused analytically on 
devising practices and policies to 
make others more efficient; we are 
outward-directed and immersed in 
the issue of our staff’s productivity. 
However, deep emotional issues are 
stirred up when the issue of our own 
productivity is raised. All the clear 
and precise logic we eagerly apply in 
automating the jobs and processes of 
the clerical work force becomes 
vague and confusing when turned 
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inward on one’s own habits and 
those realms with which we are fa- 
miliar and comfortable. 

Some executives may also be reluc- 
tant to give up what they perceive to 
be the accoutrements of their success 
— a secretary, a large travel budget 
and several offices. Electronic wiz- 
ardry does not yet convey the subtle 
messages associated with these older 
trappings of executive power. The 
executive realm of the corporation is 
steeped in tradition and status. 

The second cause of resistance 
arises because most professional peo- 
ple view their jobs as cognitive in na- 
ture; they describe their activities in 
terms of planning, forecasting, nego- 
tiating, researching, creating and so 
forth. 

The motor tasks associated with the 
cognitive tasks — handling the tele- 
phone, walking to meetings, writing 
down data, sorting the in-basket — 
are largely subconscious and seldom 
analyzed. Yet it is here that tremen- 
dous productive savings and benefits 
can be achieved if we can view many 
of our current tasks for what they 
are: wasted motor activity that re- 
duces precious cognitive time. 

Despite these hurdles, change in 
the form of automation and techno- 
logical devices can be introduced 
successfully on the professional level 
now. 

In preparation for the 21st century, 
Continental Bank has been installing 
large-scale office automation systems 
for the past three years. A worldwide 
management inquiry system is cur- 
rently used by 4,000 managers and 
professionals worldwide. The elec- 
tronic mail system disburses approxi- 
mately 2( 000 documents to 2,000 
professionals a week. These two sys- 
tems alone make available to the 
managerial and professional staff 
more than 30G bytes of corporate 
data. 

Several hundred telephone answer- 
ing devices have been installed 
throughout the corporation and han- 
dle up to 65% of the owner's incom- 
ing calls. Word processing centers 
scattered throughout the corporation 
handle increasing amounts of tele- 
phone dictation. Remote word pro- 
cessing centers are being tested and 
evaluated in two modes — in neigh- 
borhood suburban centers and in 
employees’ homes. In each case, the 
employer is enabled to tap an attrac- 
tive labor pool that was previously 
unaccessible. 


Making Use of Early Adapters 


The personality profile of the pro- 
fessionals is not the only cause of in- 
dustry’s slowness in successfully in- 
troducing the information 
technology on the professional level. 
Another cause is the failure on the 
part of the corporation to market and 
package these innovations creatively 
— in other words, to sell them effec- 
tively. 

In today’s world, the people easiest 
to reach and to impress are those 
members of the population who are 
eager to be first to try anything. 

It also happens that the profession- 
als of the 21st century are the chil- 
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The UNIX Environment is the proven way to boost programmer productivity, 
with modern software tools like structured languages, source code control, text 
formatters and essential.project control utilities. Multiple projects — multiple 
users — all on the same computer . .. SUPPORTED. 


Unig extends its commitment to productivity with on-line support for all of its 
products through the RTAC Network. We can deliver your system:immediately. 
Call us today. 


Computer Corporation 
‘Building on Success"’ 


Washington, DC 
(202) 737-3020 


Chicago, IL 
(312) 879-1566 


San Francisco, CA 
(415) 362-0470 


“UNIX is a trademark of Bell Telephone Laboratories. {DEC is a trademark of Digital Equipment Corporation. 


Page 34 Computerworld/ Extra! 


The 21st Century 


dren of today — and today’s child 
plays with electronic games and sim- 
ple hand-held computers and uses 
minicalculators in school. The world 
of electronics will be a familiar and 
comfortable environment for the 
young people of the 21st century. 
They will have an adeptness and ac- 
ceptance level far beyond that of 
most mature people today. 

There are also people who are by 
nature early adapters — quick to see 
the benefits in a new product and ea- 
ger to incorporate them into their en- 
vironmental structure. They are tol- 
erant of imperfections in a new 
product because they clearly see 
trade-offs in accepting some negative 
features for the sake of positive ones. 

Implementation programs  de- 
signed to get the involvement and 
participation of these early adapters 
stand a much higher chance of being 
warmly received and enthusiastical- 
ly supported. An early wave of prod- 
uct acceptance is often sufficient in 
and of itself in winning over the next 
group of staff members. 


Pilot Programs 


This was the approach used by Con- 
tinental Bank in introducing automa- 
tion at. the professional level. Small 
pilot programs with minimum fund- 
ing and inexpensive equipment, 
staffed by a few highly enthusiastic 
people, were set up wherever the en- 
vironment seemed receptive. Several 
pilot projects were started simulta- 
neously, each using different ap- 
proaches and different population 
segments. The success or failure of 
each was evaluated carefully. 

Because the allocation of capital re- 
sources was small, .t was unnecessary 
either to force success or to postpone 
the natural death of failure. Strate- 
gies could be altered easily; the pro- 
cess remained dynamic and flexible. 

Pilot programs need not encompass 
an entire working group; they can be 
targeted at various individuals 
throughout the corporation. Some 
systems and technologies, such as a 
data storage and retrieval system or 
computer graphics, can be effectively 
utilized by the individual to his own 
benefit. Information retained has a 
particular virtue as a pilot project: It 
requires perhaps the least behavior 
change by all parties. If the user is 
able to obtain the information in ei- 
ther hard or soft copy on demand, 
the system can be'treated the same as 
a paper-based filing system. 

If there is no extra equipment cost, 
the pilot will be under less pressure 
to demonstrate benefits too early: in 
learning curve. Later, when the 
benefits become clear to the early 
participants; others will become in- 
terested. Integration into the work 
environment will proceed on an in- 
dividual basis with no need to: man- 
date use until well on into the pro- 
ject. It may be necessary eventually 
to mandate use for specific purposes 
in order to eliminate production and 
distribution of older forms of infor- 
mation. ; 

Graphics information is probably 
the next easiest technology to imple- 
ment and early adapters can once 


again spearhead the-pilot project. Be- 
cause of the unlikelihood that exist- 
ing equipment can be used, the cost 
of the pilot will be increased; this 
adds pressure for early demonstra- 
tion of benefits. Therefore, before it 
begins, it is important to identify the 
clear benefits of the pilot project to 
the people involved. Anything less 
than an enthusiastic reception will 
endanger its success. 

The next stage in the development 
of an electronic information system 
is word processing itself, which re- 
quires both organizational and be- 
havioral changes. affecting a whole 
group rather than individuals. Pro- 
ductivity increases when several 
people are served by a single word 
processing operator. This shift from 
“dedicated” to “shared” typing 
causes a fundamental change in the 
work environment and creates many 
conflicts. Fortunately, this transition 
has been made by many firms, and 
the newcomer has available valuable 
information from many sources. 

The introduction of word process- 
ing quickly leads to better manage- 
ment of the logistics involved in sup- 
plying work from several people to 
the word processing operator. Tele- 
phone dictation is one very effective 
way to do this, but it requires new 
skills to be learned by an entire 
working unit — not just by the early 
adapters. There must be thorough 
training at the start of the project. 


Audio and Electronic Mail 


Audio mail requires the same skills 
that are used in telephone dictation. 
In both cases, the user must present a 
complete thought with no response 
from the other party. Individuals, of 
course, can install a phone recorder 
for their own use, but the real benefit 
does not develop until all the people 
in a working unit have the device 
and use it properly. If the normal 
verbal communication pattern of a 
peer group is to be covered properly, 
a pilot project must have approxi- 
mately 20 units. (If a pilot project is 
too small, there will not be enough 
nonsimultaneous transactions to jus- 
tify the project.) 

There must be adequate training at 
the start of the pilot to get people to 
leave complete messages and return 
calls with complete messages. Be- 
cause the entire interacting group 
must participate in order to achieve 
success, there must be careful follow- 
up to assure proper use of the system. 
This monitoring must be done by the 
early adapters within the pilot group 
itself; there is no one else available to 
do it at this stage of development. 
Initially, there will be many people 
with negative comments about talk- 
ing to a machine. It is up to the par- 
ticipants, not the trainers, to explain 
the time savings possible for callers. 

Perhaps the most difficult tech- 
nique to introduce and institutional- 
ize is electronic mail. Some users of 
the electronic mail will use it simply 
as a delivery vehicle, having some- 
one else pull a printout of incoming 
mail and key in outgoing mail as if it 
were typed and _ conventionally 
mailed. 
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Professional Environment in 21st Century 


Eventually, most people will dis- 
cover it is faster and more productive 
at least to read their mail on the ter- 
minal. Almost all users also will be- 
gin to key in one- and two-line com- 
ponents. In fact, a new problem will 
develop with a few people who key 
all of their own correspondence. 
These people must be encouraged to 
use telephone dictation for their 
longer documents in the interest of 
greater productivity. 

As with dictation and audio mail, 
new skills must be taught to an en- 
tire work unit. But even more is re- 
quired, because it is characteristic of 


IN SEARCH OF 


written material to move through 
several layers of the organization. By 
cutting vertically through the orga- 
nization, the pilot project is exposed 
to resistance from at least one and 
perhaps several high-level people 
who classify as slow adapters and 
present a situation that requires care- 
ful planning and execution. The pi- 
lot should have early support from 
high-level early adapters, but should 
allow sufficient learning time for the 
late adapters. 

Even when fully developed, a sys- 
tem of nonsimultaneous communica- 
tion will not, of course, eliminate the 


need to meet face-to-face on some is- 
sues. 

In these instances, teleconferencing 
can be used advantageously to avoid 
time lost traveling to many of these 
meetings. 

Picturephone services will be avail- 
able not only among many cities, 
but, perhaps more important, among 
a firm’s various locations within a 
single city. 

Experience has shown that creative 
experimentation followed by careful 
evaluation of the results appears to 
be the appropriate way to introduce 
methods that help the professional 
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Right now — today 
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become more productive. 

The overall message is that elec- 
tronics increases productivity by re- 
leasing individuals from the need to 
synchronize their activities with oth- 
er workers. People do not have to be 
in the same place at the same time in 
order to work; they can proceed at 
their own pace regardless of others’ 
schedules. 

In light of the Continental Bank’s 
experiences, I believe the manager- 
professional of the 21st century will 
depend heavily on microelectronics 
to remove artificial restrictions on 
mobility and communication. Profes- 
sional energies and skills will be fo- 
cused more sharply on the real cog- 
nitive tasks at hand. The creative 
manager, by using the tools that are 
appropriate, will outperform the tra- 
ditional manager. 

Considerable adjustments in per- 
sonal style will have to be made, of 
course. As all information workers 
move toward the nonsimultaneous 
mode, the familiar management 
techniques of observation will no 
longer be adequate to control work- 
ers and events separated by time and 
space. Large central offices will be- 
gin to undergo change as fewer peo- 
ple use the facilities for face-to-face 
meetings and as the workday length- 
ens, with fewer people present at 
any one time. 

As the centralized office loses im- 
portance, there are a number of 
things we must do. First, we must 
recognize the social as well as the 
business character of the office. 
There are many people who will be 
unwilling to forego the social aspects 


| regardless of the various advantages 


inherent in working at home in their 
neighborhoods or in being highly 
mobile. 

In the new professional environ- 
ment, on-the-job training will be 
much less effective than it currently 
is in the office. For those profession- 
als who choose to be highly mobile, a 
professional apprenticeship program 
might be required. A new employee 
might go through an orientation and 
training procedure that involves 
traveling with an experienced indi- 
vidual. During this time, the new in- 
dividual would learn how to use mo- 
bile communications effectively and 
how to structure time. 


Reviving What Was 


Regardless of whether managers 
and professionals in the 21st century 
choose to stay put or to be highly mo- 
bile, some new skills will be re- 
quired. Or perhaps it would be more 
accurate to say that some older, ne- 
glected skills will have to be revived. 

At the present time, training in in- 
terpersonal skills is oriented toward 
meetings and negotiation. However, 
the effective use of dictation, phone 
recorders, pagers and electronic mail 
requires the presentation of a clear, 
concise message when there is no op- 
portunity for the recipient to ask 
questions immediately. Skills that 
will be increasingly needed will be 
those that existed prior to the era of 
the telephone, when most business 
communication was done by letter. 
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Oh, the joys of being a dp professional. 


Every job has its share of prob- 
lems, but dp profess.onals seem to 
have been blessed with more than 
their fair share. 

And the biggest curse of all 
has to be software that causes 
nothing but problems, when it 
was supposed to be the solution. 

We understand the frustra- 
tions, the irritations, the agonies 
of runs gone awry. 

For years, we, as users our- 
selves, shared your joys: the plea- 
sure of hearing hardware vendors 
insist there is no cure, and the 
delight of dealing with software 
houses insisting they had the 
cure-all. 
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A change for the better 
It was from the impossibilities of 
such extremes that an extremely 
novel idea took form: 

Form a new kind of software 


*Documentation available from Triangle Software Company 


© 1981 Triangle Software Company. JCLCHECK isa 
Trademark of Triangle Software Company. 


company. A company comprised 
of knowledgeable individuals who 
really know the problems on the 
inside. Add to that equal amounts 
of time, talent and backing, and 
you can produce software that 
solves the problems. 

Our name is Triangle 
Software Company. And our 
corporate logo itself reflects our 
corporate commitment: we will 
focus all our efforts, from all sides, 
on solving the problems inherent 
in software that is supposed to be 
the solution. 


The first proof of our 
promises 
We invite you to consider what 
our JCLCHECK™ systems utility 
package could do for you. 
For others it is providing 
savings in excess of $1,000 
weekly in CPU and I/O time.’ 
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JCLCHECK identifies run- 
time abend situations and all job 
stream JCL errors before submis- 
sion for test or production runs. 
In addition, its access to system 
information enables JCLCHECK 
to provide ee and com- 
prehensive production JCL 
documentation. 

It is the ideal solution to 
software that has been too long 
a probiem. 


We want to wipe out 
antacids in your lifetime 
JCLCHECK is only the first of 
many software solutions you will 
see from us. Because we truly 
understand your problems; we are 
intent on helping you solve them. 
We welcome the opportunity 
to get you doing exactly what 
our other customers are doing: 
Jumping for joy. 


Triangle Software Company 
2651 Kentworth Way, Santa Clara, CA 95051 (408) 727-4391 
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The 21st Century 


They must be revived in the new era, 
when most business will be done by 
verbal mail. 

Where workers do not choose to use 
the central office, the firm must-pro- 
vide for social aspects that are lost 
thereby. First is a need for formal 
identification with the firm and the 
unit, a problem sales organizations 
have solved with periodic sales meet- 
ing. 

On a regular, formal basis, individ- 
uals will be required to come togeth- 
er weekly or monthly. At this time, 
identification with the firm and its 
goals can be reinforced. Through 


__ 'THESCHEDULER 


_ SAGAC AGA OF A MODERN WORKHORSE — 


) fully automates the time-consuming process of scheduling your produc- 
| tion workload. The result is unparalleled improvement in the production 


, The Scheduler enables you to plan, organize, and control your entire 
workload. it eliminates manual, error-prone, time-consuming tasks 
that severely limit overall productivity. Data center scheduling, production control 
management, workload-resource simulation, on-line tracking and documentation 
are all readily controlled by The Scheduler— with horsepower, rather than manpower! 
The Scheduler is straightforward, understandable, and simple to use. No product 
currently available for the IBM OS/VS environment a more to provide a stan- 


these meetings, people also experi- 
ence identification and interaction 
with their peers. 

A concept such as the so-called 
quality circle now being used widely 
in Japan might provide an answer to 
this general problem. There, a small 
group of people who share a com- 
mon work experience meet regularly 
to discuss issues and problems that 
affect quality. 

They are trained in various group 
dynamics and problem-solving tech- 
niques in order to facilitate the pro- 
cess of offering recommendations to 
management. These circles build 
rapport and involvement with one’s 
co-workers while providing accessi- 
bility to top management through a 
structured approach. 

In a dispersed office, concepts such 
as these will become increasingly im- 
portant for maintaining loyalty and a 
sense of purpose. 

Corporations will also make an ef- 
fort to encourage their people to join 
neighborhood organizations such as 
homeowners associations, : school 
boards and local service groups. This 
activity will not only replace the old 
work place social groups, it will also 
establish the firm’s presence in a 
community. 

As this transition takes place, firms 
will recognize the need to financial- 
ly support their workers’ member- 
ship in professional groups, local 
country clubs and civic groups. 

The business environment that we 


dardized level of service for operations managers. 
The Scheduler is the modern workhorse for pro- 

gressive data centers and the latest addition to 

Capex's family of effective operations products. 

Mail the coupon or call Capex today at 

(602) 264-7241 for detailed information. 


have described for the 21st century 
represents an evolutionary develop- 
ment from that of today. No revolu- 
tionary breakthrough is needed to 
bring about the future office. Many 
firms will make incremental changes 
in office equipment and procedure 
— and discover after the fact that 
they have arrived there. But they 
will have arrived later and with less 
benefit than those that first set their 
sights on the future and then fol- 
lowed by controlling and directing 
the evolutionary process. 

Technology now available can en- 
able us to proceed with the profes- 
sional work place of the 21st century. 
We need only to take advantage of 
the infrastructure we already have in 
place. In some cases, new equipment 
will be necessary, but this is easily 
obtained. Beginning the creative 
process of testing and experimenting 
with tools to liberate the professional 
from tedious office tasks is the only 
major hurdle to be overcome. 


©Philip Morris, Inc., 1981. All rights re- 
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By David R. Vincent 





PERFORMANCE 

STANDARDS 

FOR CAPACITY 
“PLANNING 


One of the most outstanding individuals to come out of the 
American Industrial Revolution was a young man by the name 
of Frederick W. Taylor. Taylor’s “scientific management” had a 
large effect on the tremendous surge of affluence we have expe- 
rienced in the last 70 years, which has lifted the working masses 
in the developed countries well above any level experienced be- 
fore, even that of kings and queens of old. Taylor’s analysis of 
work and resultant method improvements created productivity 
gains unequaled in history. 

His analysis of work in the 1880s was exemplified by his study 
of shoveling iron ore in a steel mill. In this study, he found gross 
inefficiencies in the actual process of shoveling. By breaking the 
motions and actions of the workers down into measurable seg- 
ments, he was able to develop better work methods (something 
like tuning a computer) and standards of performance so that 
output could be judged on a day-to-day basis. 

This work was finally completed, as we now know it, shortly 
after he died during World War I, at which time American in- 
dustry in general began to adopt his principles. Some of Taylor’s 
disciples carried on his work thereafter, notably, Frank and Lil- 
lian Gilbreath (who were the subject of a movie “Cheaper by the 
Dozen’) and Henry Gantt, who initiated project scheduling ina 
Gantt Chart. The common interest uniting those people was the 
analysis of work and translating that analysis into more produc- 
tive and efficient procedures and flows of work. 

The analysis of work involves the following: 

* The identification of all processes necessary to produce an 
end product or result. 

¢ The rational (and manageable) organization of the sequence 
of operations so as to make possible the optimal flow of work. 

¢ The analysis of each individual operation of process includ- 
ing measurement and historical trending. 

¢ The integration of the above into an overall process of pro- 
ducing a product or result. 

This established process has been used successfully for decades 
in American industry (and Japanese, and German, and .. .). It is 
my contention that now the data center has evolved to a point 
where this methodology may be applied in greater depth to re- 
alize significant economic benefits. 

The role of the data center in the business that owns it has in- 
creased from simple payroll and accounting applications in the 
‘60s (remember “tab runs’”?); through inventory and distribu- 
tion systems in the ’70s; to on-line, real-time management and 
operational applications in the ‘80s. 

A good example of the on-line operational application of the 
‘80s is the automated teller systems in banks. In this case, the 
data center has gone to a point where it actually interacts with 











Standards for Capacity Planning 





bank customers. 

The product of the data center is 
service, and with the proliferation of 
on-line systems, service has become a 
highly visible and much more tangi- 
ble element. 

In fact, service levels have become 
so visible to the world outside the 
data center that, to a large extent, 
they are considered the measure of 
the data center’s performance. The 
perception of service falls into three 
basic categories: 

¢ On-line response time. 

¢ Batch turnaround. 

¢ Availability. 


Buzen, Denning 
and Schwetman on 


Capacity Planning 


This comprehensive three-day seminar 
incorporates the integrated knowledge of 
three experts in both the theory and prac- 
tice of Capacity Planning. Jeffrey Buzen, 
Peter Denning and Herb Schwetman will 
show you how the theory works, how to 
obtain model pararneters through meas- 
urement and how to model real systems 
Demand controlled growth through ca- 
pacity planning and learn the techniques 
of applying queueing models, collecting 
data for their parameters, and creating a 
well understood growth strategy. 


Washington, D.C. — October 26-28, 1981 


Markov and Piatkowski on 
SNA 


SNA is the strategic direction for a large 
segment of the computer industry. It is an 
ever-evolving communications architec- 
ture which addresses bit transportation 
functions and the dialogue disciplines 
that enable a meaningful communication 
among diverse units. James Markov and 
Thomas Piatkowski, two of the key archi- 
tects of SNA, provide an understanding of 
its concepts, rationales, formats, and 
protocols of SNA. This creates a logical 
foundation for distributed data proc- 
essing systems and a communication ar- 
chitecturé that is easily applied 


Washington, D.C. 
November 30-December 2, 1981 


(These were the first three items list- 
ed in a poll done in Arizona with 150 
DP managers. A full list prepared 
during the 1981 EDP Performance 
Management Conference appears in 
Figure 1 on Page 41.) 

When one of these categories is out- 
side a user’s expectation, the DP 
manager's phone begins to ring with 
complaints. Moreover, the business 
environment in which the DP man- 
ager now lives is one that expects 
him to manage his operation the 
same as any other functional unit of 
the enterprise. 

At this point, many DP managers 


= 


Carlisle and Watteeuw on 
Office Information Systems 


Have your wired your office or has it 
wired you? Do you have a strategic plan 
for the components of office information 
systems let alone for the collective mass 
information systems? Isn't it time that 
your office met its full potential through 
electronic mail and other timely services? 
This seminar fully addresses the major 
steps and issues that any organization 
should take in planning for the integration 
of office systems. Let James Carlisle and 
Carolyn Watteeuw untangle your office 
architecture and provide viable plans for 
optimal efficiency 


Washington, D.C. 
October 26-28, 1981 


San Francisco 
November 30-December 2 


Popek and Kline on 
Integrated Distributed 
Systems 


High speed, low delay, and low cost locai 
networks have set the stage for extensive 
interconnection of peripherals and com- 
puters through distributed systems. 
Gerald Popek and Charles Kline examine 
the critical system software and hard- 
ware issues and questions that are in- 
volved in implementing Integrated Distri- 
buted Systems. You will discover tech- 
niques to increase reliability and to make 
effective use of your facilities. Case 
studies will show successes, failures, 
implementation methods, tradeoffs, and 
vendor products. 





Sunnyvale — November 9-11, 1981 
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Send five to one seminar, the sixth goes free! 


are beginning to feel the strain of 
trying to negotiate and maintain ser- 
vice levels without the benefit of 
having fully implemented tradition- 
al scientific management principles 
in their data centers. One major ele- 
ment of scientific management is the 
need to understand the elements of 
the service to be performed and the 
variables that would affect perfor- 
mance. 

These variables have one of two 
sources: data center operation and 
user behavior. There are many data 
centers that have not yet quantified 
the difference in, say, response time 





Barry Boehm on 
Software Engineering 
Economics 


If the software economics maze has got 
you down, let Barry Boehm put things into 
perspective. Software engineering eco- 
nomics requires project planning and 
control techniques. Dr. Boehm will detail 
the latest formulas and methods to keep 
your software costs in check; the presen- 
tations will be keyed to his forthcoming 
text on the subject. This seminar will 
include an in-depth examination of the 
COnstructive COst MOdel (COCOMO), a 
powerful new model with a consistent 
hierarchy for software cost estimation. 
Other analysis and techniques for im- 
proving software productivity will also be 
discussed 


San Francisco — December 7-9, 1981 


Shoch, Roberts and Weir on 
Local Data Networks 


Networks are about to invade your office! 
You are faced with many options and op- 
portunities. Are you aware of which net- 
work architectures will best meet your 
current and future needs? John Shoch, 
Larry Roberts and Don Weir will provide 
the answers you need through close ex- 
amination of Ethernet and other archi- 
tectures. Bring yourself up-to-date in the 
fast-moving technology of local data net- 
works and learn the likely impact and 
directions for today’s corporate data 
communication needs. 


Washington, D.C. 
November 9-11, 1981 
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caused by data center inefficiency as 
opposed to that caused by user be- 
havior. This is because the analysis of 
work has not been related to these 
two factors. 

These data centers are usually per- 
ceived by its users as being poorly 
run because all variances from nego- 
tiated response times are attributed 
to the inefficiency of the data center. 
When analyzing work, there are in 
fact only three universal kinds of de- 
viations from a standard that will 
cause response time to be better or 
worse than planned: 

¢ Volume variances. 

* Mix variances. 

¢ Efficiency variances. 

The first two variances are attribut- 
able to user behavior. The third vari- 
ance is the only one that can be at- 
tributed to the operating of the data 
center. In essence, the planning and 
anticipation of the volume and mix 
considerations are much of what ca- 
pacity management is all about. 

In this paper, I will explore meth- 
ods of determining the relationship 
of volume, mix and efficiency on the 
current system and how we might 
predict performance at various lev- 
els. The goal will be to define perfor- 
mance curves giving standard levels 
of service variations as a result of vol- 
ume and mix. 


Volume Variance 


Volume is a measure of activity in 
terms of jobs or transactions by job or 
transaction type. The various jobs or 
transactions in types result from the 
differences in computer resources 
consumed to process that particular 
job or transaction. 

Differences in volume can be mea- 
sured by comparing forecast or plan 
to actual. For example, the running 
of Job A123 resulted in the following 
volumes: 


TIMES 
RUN eal 
6 <2> 


Jos 
A123 


PLAN 
TWAES 
Rue 

4 

The volume variance in this case is 
expressed as two jobs over plan. In 
terms of resources expressed in ser- 
vice units it is two times planned re 
source per run of Job A123. Let’s say 
Job A123 should use: 


(Thousands) 
TcB service units 100 
vo 
memory 
1 


Total 


service units 10 
service units 60 


service units = 170 

Then the volume variance is two 
times 170,000 service units or 340,000 
units. This may be expressed in terms 
of dollars if a standard cost per ser- 
vice unit can be calculated and ap- 
plied. 

Now let’s take an example where 
there is a volume and mix variance. 
Suppose that we have 22 jobs that re- 
quire a total of 4,320,000 service units 
(an average of 196,364 per job). 

The actual activity turns out to be 
24 jobs requiring a total of 5,760,000 
service units for a variance of 
1,440,000 service units. The matrix of 
the above with additional informa- 
tion is then constructed as follows: 












“With the proliferation of on- 
line systems, service has become 
a... much more tangible element.” 
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Level 1 Level 2 Level 3 
Real-Time Monitors Continuous Monitors Predictive Models 
MVS/TSO: MVS/TSO: Gamma (Boole & Babbage) 
Resolve (Boole & Babbage) CMF (Boole & Babbage) 










































Look (ADR) RMF (IBM) Best/ 1 (BGS) 
Omegamon (Candle Corp.) TSO/MON (Morino Associates) 
QCM (Duquesne Systems) QCM (Duquesne Systems) 
TOTAL SUs (000) ° 

site i ( : ‘ IMS: IMS: 

A123 680 1020 <340> Control/IMS Realtime Control/IMS (Boole & Babbage) 

8357 640 240 400 (Boole & Babbage) Manage: IMS (Capex) 

cs96 3000 4500 <1500> IMS Pars (IBM) 


4320 8760 <1440> 




















CICS: CICS: 
The volume variance is calculated: Resolve (Boole & Babbage) 
Look (ADR) Control/CICS (Boole & Babbage) 
Vartance Units x Pian S08 Se ee Omegamon (Candle Corp.) PAI (IBM) 
<2> 5 4320 =~ <302.8> CICS Pars (IBM) 











22 
This variance is the amount of ser- 
vice units used over plan as a result 
of running more jobs than planned. 


CICS/VS Monitor (Johnson Systems) 












The mix variance is calculated: Figure 2 
PLANNED $Us __ ACTUAL SUs Let’s say that we have the following In this case, the service units con- ed by: 
PLANNED UNITS ACTUAL UMITs  X ACTUAL UNITS data: sumed per job were different than 













lanned. Since we have kept every- (Planned Unit SU: — Actual Unit SU1) X 
+ EFFICIENCY VARIANCE = MIX VARIANCE UNITS P 7 P ie Actual Units‘ Efficienc 
thing the same except the actual ser y 
$320 _ sTe0 ; ‘ JOB P A v ; ; 3 Vertenee* 
22°” x ae = <1067.8> A123 4 6 <2> vice units per job, the volume and 
B357 8 3 5 mix variances are exactly as previ- +(Planned Unit SUn — Actual Unit SUn) X 
In this case there is no efficiency cess 10. 1% <8> ously calculated. Actual Units, Efficiency 
variance as yet. It will be brought 22 24 <2> The efficiency variance is calculat- Variancen 
into the problem later. 
The mix variance is the amount of UNIT SUs e VM/370 @ VM/SP e RSCS e Control Program e CP e CMS e Guest SCP e IUCV 
service units consumed. over or un- (000) 
der plan as a result of having differ- JOB P A v 
ent jobs run than were planned, pn pe a a 
which, in turn, consumed different 496 300 500 <=<200> 
amounts of resources. The summary 
of the variance is then: 
TOTAL SUs 
Volume Variance < 392.8> (000) 
Mix Variance <1047.2> JOB Pp A Vv 
Total Variance <1440.0> A123 680 990 < 310> 
8357 640 300 340 

Now we can add another wrinkle to ©896 3000 = 7500 <4500> ® 
demonstrate an efficiency variance. 4320 8790 <4470> VM BACKUP 


Minidisk Backup & Restore Utility 


¢ CMS &non-CMS minidisks 
e Full or‘changed only” files 
e Restore most recent or older 
e Very Fast & fully documented 


MEASURES OF PRODUCTIVITY IN DP OPERATIONS 
RESULTS OF VOTING’ 
MEASUREMENT FACTOR RANKING YOTES 
On-Line Response Time 
On-Time Reports 
System Uptime 
User Satisfaction 
Rerun Performance 
Reports Distributed w/o Mistakes 
Number of Interrupts In On-Line Service 
Problem Resolution Time 
CPU Utilization 
Cost Of Operation 
Actual Vs. Scheduled Runtime 


Send Product Literature 
Call me with details! 
______ Add me to your VM Products 


Conouabondb = 








Demand Batch Turnaround mailing list 
Recovery Time From Failure 
Time Sharing Interactive Response as eit smencineeesinge mace ee te ae 
Late Jobs Fault Of Operator : Name —§ 
Outages By Category * Title ds a owl : 
Application Program Abends : a ite r : 
Number Of Projects Within Budget * Company_ ale : 
Hardware/ Software Reliability, Intfac : naa : 
Number And Time Of Tape Mounts . : a <a : 
Jobs Completed Per Computer Hour * City pee a5 filled. ae — Sia 
People Turnover ® : 
Absentee Rate : State i am Zip 5. ——$ 
Phone ( ) pile a I cl 


* Based on a survey of a meeting of data center managers at the 1981 EDP Performance Conference 
in Phoenix, Feb. 23-26, 1981. 


VM Software, Inc. P.O. Box 985 * Vienna, VA 22180 
(703) 821-6886 
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Plugging in the variables, we get: 
(170 — 165) X 6 = 30 
+( 80 — 1002) X 3= < 60> 
+ (300 — 500) X 15 =  <3000> 


TOTAL EFFICIENCY VARIANCE <3030> 


The new total variance summary is 
then: 
Volume Variance 
Mix Variance 
Efficiency Variance 


< 392.8> 
<1047.2> 
<3030.0> 
<4470.0> 


This says that the data center per- 
formance of running these jobs, es- 


pecially JOB C896, suffered either 
because of: 

¢ A bad application program. 

* Some system deficiency. 

¢ A bad estimate of what it would 
take to run the job. 

¢ A bit of all three. 

It should be noted that user behav- 
ior caused 32% of the total variance. 
Often, the user behavior element 
contributes even more to the total 
variance, especially at peak periods. 

So far, the analysis of variance has 
focused on service units or the 
amount of work going through a 
data center. How do these translate 


WE NEED YOUR 


to levels of service? 

The data processing work plan basi- 
cally consists of putting out the re- 
quired volume and mix of work as a basic 
requirement, and on a timely basis as a 
second, but equally important, re- 
quirement. We can be sure that ca- 
pacity has been exceeded when the 
data center physically cannot process 
the required work load even if it 
were to run a full three shifts per 
day, seven days a week. But below 
this level, there are many more con- 
siderations because there are practi- 
cal limitations of available hours to 
do data processing work. 


DATA PROCESSING EXPERIENCE 
SO SYDNEY CAN CONTINUE TO GROW.... 








WE OFFER CAREER OPPORTUNITES THAT ARE WORTH YOUR ENERGY.... Sydney Dataproducts Inc., a subsidiary 
of the Canadian-based Sydney Development Corp., is expanding its worldwide operations into the U.S...New offices in 
Boston, Princeton, Washington D.C., New York, Atlanta, Dallas, Houston, Kansas City, Chicago and San Francisco will 
market and support Sydney's diverse computer software systems for banks, law offices, the medical profession, librar- 
ies, engineering firms and project management centers. 


We need people like you with strong interpersonal and communication skills to make our U.S. expansion a success. With 
your data processing experience, you could be part of Sydney; one of the fastest growing marketing teams in the com- 
puter industry....You could make it happen in the position below that best suits your background and career goals. 


BRANCH MANAGER 


Put your years of management or consulting experience to work in an opportunity with new challenges. As a Branch 
Manager, you are responsible for the start-up and on-going success of the entire branch operation - - including market- 
ing, consulting and product development. 


SOFTWARE SALES 


Because you are already successful in the sales of hardware or other computer products and services, you realize that 
software is the evolutionary edge of the computer industry. You know that success lies in selling solutions in the form of 
proven, well-supported software, like Sydney’s. 


PROJECT MANAGEMENT CONSULTANTS 


Your strong project management skills enable you to provide management and control services to major projects in 
government and industry. Your knowledge of network processors, like PMS IV and PROJACS, will enhance your ability 
to profitably support a wide range of Sydney clients. 


EDUCATORS 


As a Sydney educator, you present project management and software systems courses to managers, users and data 
processing staff. With your teaching background or related experience, customers will receive the best training avail- 
able, using Sydney’s comprehensive education materials. 


SYDNEY OFFERS GOOD SALARIES, PROFIT SHARING, A COMPREHENSIVE BENEFIT PACKAGE AND EQUITY 
PARTICIPATION THROUGH A STOCK OPTION PLAN. ABOVE ALL, SYDNEY PROVIDES AN ENVIRONMENT FOR ON- 
GOING SUCCESS - THROUGH CHALLENGING JOBS, CONTINUING EDUCATION AND CAREER DEVELOPMENT. 
We want to talk to you about your career. Please send us your resume, addressed to: 


Mr. Jim Seagrim, President 


SYONEY DATAPRODUCTS, INC. 


4204 Sorrento Valley Bivd. 
San Diego, CA 92121 
Or call us at: 714/452-7679 
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One of the serious limitations is the 
peak on-line requirement that occurs 
during the normal five-day work 
week. This is especially visible if the 
data center is very involved in the 
basic business of the company with 
which it works, such as a bank or de- 
partment store. 

What we are really talking about 
here are the user’s work schedules 
and how that impacts the ability of 
the data center to deliver services 
matching their schedules as postulat- 
ed in the User Behavior Elasticity Theo- 
rem, which states that the degree to 
which the data center can influence end- 
user behavior is inversely proportional to 
the degree that data processing is in- 
volved in the basic business of the organi- 
zation. 

In the banking industry, for exam- 
ple, where automated tellers are be- 
ing implemented, the data center 
cannot influence the end users of 
this application to any noticeable de- 
gree because the bank’s basic busi- 
ness depends upon having the auto- 
mated tellers operating when its 
clients want to make a transaction. 

On the other hand, a company pro- 
ducing buggy whips that has not in- 
tegrated data processing into its basic 
business will tend to be much more 
flexible in terms of end-user behav- 
ior because production arid distribu- 
tion will continue whether the data 
center runs or not. 

We are also talking about the neces- 
sity for conscious management deci- 
sions regarding the economic bene- 
fits of achieving a given on-line 
response time vs. the system costs 
that will be required to provide that 
level of response. 


Software Tools 


Those of us who have been tracking 
this type of data over time know 
what happens when a CPU gets over 
90% busy and are well aware of expo- 
nential degradation of service levels 
that occur beyond this level. This is 
also true for many other areas within 
the system depending on where the 
system bottleneck is. Are there tools 
that will identify such sensitive areas 
in the system? If so, how might they 
be applied? 

The software tools and sources of 
data needed to perform this kind of 
analysis are readily available. You 
probably have some of them in- 
stalled on your system already. For 
the purpose of this paper, I will deal 
with those products that operate in 
the IBM MVS environment. Howev- 
er, other systems collect data on a 
similar basis, so the concepts present- 
ed here will apply to other environ- 
ments as well. 

In 1972, IBM introduced MVS with 
almost no software tools for control. 
Even today, IBM provides only a 
minimum of such tools. However, as 
MVS (and such subsystems as TSO, 
IMS and CICS) has matured and tak- 
en hold in the marketplace, a num- 
ber of independent software firms 
have developed and are marketing 
many tools that are available for the 
data center to use. These tools also go 
a long way toward freeing the ex- 
pensive and scarce systems program- 
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ming staff to concentrate on day-to- 
day system optimization and 
productivity, rather than long-term 
system monitoring and _ capacity 
management. 

Since their initial introduction in 
the late 1960s, these tools have be- 
come easier to use and the outputs 
easier to interpret. The expertise of a 
veteran systems programmer is no 
longer required to implement effec- 
tive performance controls. 

Another major change is a concep- 
tual one. In the beginning these con- 
trol tools were introduced on a piece- 
meal basis. Now, however, many 
have been integrated into a cohesive 
architecture for capacity manage- 
ment at the system level. Such an in- 
tegrated approach has the following 
distinct levels of data center control 
activities: 

Level 1 — Systems programmers 
and operations personnel are work- 
ing at this level on the day-to-day 
task of getting the work out and 
maintaining system availability and 
response to user-specified service 
levels. In this level of effort, real- 
time monitors show system and sub- 
system internal status so that prob- 
lem areas may be detected and 
resolved. Early warning mechanisms 
driven by operator-defined thresh- 
olds simplify the task of identifying 
problem areas and _ systematically 
alert console operators. Another ob- 
jective of this level is to optimize sys- 
tem performance by tuning. 

Level 2 — The objective of this lev- 
el is aimed at the next step above 
monitoring system internals. The 
major concern is achieving end-user 
service levels and establishing the 
extent of system availability for pro- 
cessing the various types of work. 
The basic orientation of this level is 
toward the fulfillment of end-user 
response and availability require- 
ments. Standards of performance de- 
rived from the configuration capabil- 
ity and user requirements are 


established and monitored here. Ba- 
sic cost accounting concepts are ap- 
plied at this level to track financial 
performance. 

Level 3 — This ultimate level is 
aimed at the DP manager’s ability to 


“A job well done here will 
increase the chances of success j 
in future demand situations.” 
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Figure 3 





predict the results of future work 
load and service level objectives 
based on various alternative hard- 
ware and software configurations. 

This is a level of vital concern to the 
DP manager because a job well done 
here will substantially increase the 
chances of success in future demand 
situations. 

If effective and sufficient effort has 
taken place at all three levels out- 
lined above, the data center manager 
will have a properly tuned system 
and will be ready to take the next 
step into capacity management. Let’s 
stop here for a moment and cover 
these basic tools. 


Real-Time System Monitors 


The word “real-time” is broadly de- 


fined to mean techniques relating to | 


on-line display capability. In this 
case, a real-time monitor displays 
what is currently going on in the in- 
ternals of the system. This is differ- 
ent from real-time inquiry to a data 
base of performance data that has 
been collected and can be displayed 
at any given time. A good real-time 
monitor will have the following ma- 
jor characteristics: 

¢ Early warning mechanisms. 

¢ User-defined threshold values 

* Clear and_ easy-to-understand 
screens. 

¢ Graphics displays showing cur- 
rent system performance in current 
time periods. 

¢ Menu-driven screen selection. 

¢ Availability of comprehensive 
data for system event monitoring. 


* Sufficient information for prob- | 


lem definitions, resolution and cor- 
rective action. 

Early warning mechanisms and 
user-defined threshold values will 


relieve the system programmer of 


the task of continuously monitoring 
the system and looking for areas of 


potential or actual problems. By hav- | 
ing warning messages flashed to the | 


console operator, the system pro- 
grammer would be called in only in 
the case of an actual problem where 
his skills are needed. 

For example, a master terminal op- 
erator using an IMS real-time moni- 
tor may get a warning that an impor- 





DBL ...:... 


A structured superset of DEC's DIBOL-Ii Language. 


Some of the FEATURES offered by DBL include 


Structured programming facilities to ease programming 


and reduce maintenance costs (no need for time consuming 


“structured preprocessors”’) 
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Operating sy’tems 
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Runtime support code is automatically loaded at execution 


time. The runtime can be patched without recompiling and 
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relinking application programs 
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tant short-running transaction 
cannot be processed because a long- 
running job of lesser importance is 
using the data base record needed by 
the short-running transaction. In 
this case, the problem can be re- 
solved by the operator rather than 
calling in an IMS system internalist. 
The operator may cancel the long- 
running job, thereby allowing the 
short-running transaction access to 
the data base, and then reschedule 
the long-running job to be run later. 
On the other hand, the master ter- 
minal operator may get a warning 
that scheduling failures are up 30%. 


Now an IMS system internalist is 
needed to determine why. By using 
the real-time monitor and the screen 
menu, he may quickly call up that in- 
formation he will be needing to re- 
solve the problem. Clear and easy-to- 
understand screens along with 
graphics displays will assist the oper- 
ator in defining problem areas when 
he calls for assistance. Menu-driven 
screen selection assists everyone us- 
ing the monitor to get where they 
want to be in terms of displays. The 
availability of comprehensive data in 
sufficient detail will help to mini- 
mize problems when they occur. 


Figure 2 on Page 41 shows some of 
the major real-time software moni- 
toring products available in the mar- 
ket today. 


Continuous System Monitors 


Whereas real-time monitors show 
information on system internals as 
they happen, continuous monitors 
gather statistics on user-defined key 
variables all the time that the system 
is operating. These statistics are 
available for presentation as batch 
reports or may be available on a real- 
time inquiry basis. 

These statistics show how the sys- 
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CONSULTING Beginning with 
tion phase, our services can help 


through the various steps involved in the design, 


development and implementation 
applications. 


and terminals. 


SOFTWARE PACKAGES 
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we'll also provide a series of proven program 
packages for CICS systems. 

Like GUARDIAN, a CICS security program that pro- 
vides total protection for programs, files, transactions, 


And OMNICOM, an electronic message processing 


is equipped to train 


ctors. Public courses 
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of CICS (201) 488-7770. 


Other services include DP planning, 
systems development, and management 
level consulting. Whether you are a new or 
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resources to help you accomplish 
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system that enables users to send a message instantly 
0 any on-line location. 

Or, our widely used INTERTEST... 
and debugging program that eliminates system 
crashes arid increases programmer productivity. 

YOUR CICS SOURCE If you'd like to get more out 
of your CICS system . 
tion. Call us today, toll free (800) 526-0272 or in N.J. 


lise Ei RMATIOMAL 


CICS testing 


contact us for more informa- 


65 Route 4 East 
River Edge, New Jersey 07661 


tem is being utilized over time and 
what kinds of demands are being 
made by the end users. A good con- 
tinuous monitor will have the fol- 
lowing prime characteristics: 

¢ Low overhead to operate. 

* User-selectable areas to be moni- 
tored. 

* User-defined units of work and/ 
or centers of activity. 

¢ Exception reporting. 

* History file. 

* Summary and detail reporting. 

¢ Extensive graphics and manage- 
ment reporting. 

* Batch reporting as well as real- 
time inquiry. 

* Low maintenance 

When acquiring a monitor, wheth- 
er real-time or continuous, a signifi- 
cant consideration is what system 
overhead will be incurred as a result 
of installing the monitor. Some mon- 
itors in the market require substan- 
tial system overhead and, in effect, 
disturb what they are measuring. The 
object is to increase performance, not fur- 
ther degrade the system. 

The system overhead to run an 
MVS/TSO monitor, for example, 
should not exceed 1% to 2% in the 
continuous monitoring mode. Some 
monitors may also collect much more 
detailed data on an _ intermittent 
monitoring basis. In such an inter- 
mittent mode, the overhead should 
not exceed 5%. In the case of a sub- 
system monitor, such as IMS or CICS, 
the overhead will depend on transac- 
tion volume, but generally ranges 5% 
to 10% of that particular subsystem. 

By having user-selectable areas to 
be monitored with user-defined 
units of work or centers of activity, 
the monitor will collect data that end 
users can understand in those areas 
that need attention. 

Related to the user-defined vari- 
ables, standards of performance that 
can be monitored will yield report- 
ing on an exception basis. Why col- 
lect detailed data when the system is 
meeting standards? A history file of 
the collected data (both date and 
time stamped) will provide work 
load data over time. This will assist 
the data center management in char- 
acterizing the user work load and re- 
lating this to future system demand. 
Summary and detail reporting en- 
able the data to be presented to the 
system programmer or the operator 
manager, depending on the type of 
report needed. Extensive graphics 
and management reporting will be 
directed at service-level performance 
and work load behavior. 

Batch reporting as well as real-time 
inquiry allow immediate or day-after 
data analysis and reporting. 

Finally, because the monitors ex- 
tract system data (and there are many 
techniques for doing this) low main- 
tenance is a critical item. The product 
should be usable through releases of 
the operating system and its subsys- 
tems. Some of the major continuous 
monitoring software products are 
also shown in Figure 2 on Page 41. 


Predictive Models 


When the data center has imple- 
mented the first two levels of system 
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new high level language Javelopment...you'll find every 
imaginable challenge with Inte’. If you are a software pro who 
has a strong sense of adver.ure, we invite you to explore the 
future with us in one of the following locations: 


PHOENIX, ARIZONA 

SEMIOR STAFF SOFTWARE ENGINEER 
CIAGNOSTIC SOFTWARE ENGINEER 

For prompt cevisideration, please call Chuck Shepherd 
COLL €£CT, (602) 869-4499 or send your resume to 
Intel Corporation, Dept. 35 EO, 2402 W. Beardsley Rd., 
Phoenix, AZ 85027. 


SANTA CLARA, CALIFORNIA 
SOFTWARE PRODUCT MARKETING ENGINEERS 
DATACOM PRODUCT MARKETING MANAGER 
SOFTWARE EVALUATION ENGINEERS 
SOFTWARE PRODUCT MARKETING ENGINEERS -: 
Microcomputer 
SOFTWARE APPLICATIONS ENGINEERS 
SOFTWARE DEVELOPMENT ENGINEERS (os+lang.) 
SOFTWARE PRODUCT ENGINEERS 
CAD/CAM ENGINEERS 
SOFTWARE ENGINEERING MANAGERS-Memory Systems 
For prompt consideration, please send your resume to: 
Lyn Boone, Intel Corporation, 2625 E. Walsh Avenue, 
Santa Clara, CA 95051. 


PORTLAND, OREGON 
SOFTWARE APPLICATIONS ENGINEERS-iAPX432 


(plus single board computers) 
PRODUCT MARKETING SPECIALISTS 
CUSTOMER MARKETING SPECIALISTS 


WE ARE 


SOFTWARE TECHNICAL WRITERS 

SOFTWARE PRODUCT MARKETING MANAGERS 

SOFTWARE MANAGER-MICROCOMPUTER 
DEVELOPMENT SYSTEMS 

SOFTWARE MANAGER-iAPX432 

SOFTWARE PROJECT MANAGER/DATACOM 

DATACOM PRODUCT MARKETING MANAGERS 

SOFTWARE PRODUCT ENGINEERS 

SOFTWARE SYSTEMS ARCHITECTS 

SOFTWARE PRODUCT MARKETING ENGINEERS 


For prompt consideration please send your resume to: Jerry 
Hukee, Intel Corporation, 5200 N.E. Elam Young Parkway, 
Hillsboro, OR 97123. 


AUSTIN, TEXAS 

SOFTWARE DEVELOPERS 

SOFTWARE PRODUCT DOCUMENTATION WRITER 
SOFTWARE QUALITY ASSURANCE ENGINEER 

SR. PUBLIC RELATIONS REPRESENTATIVE 
MARKETING SUPPORT SPECIALIST 

CUSTOMER SUPPORT MANAGER 


SOFTWARE SUPPORT MANAGER 

MANAGER SOFTWARE SUPPORT 

SENIOR CUSTOMER SERVICES CONSULTANT 
CUSTOMER SERVICES CONSULTANT 


For prompt consideration, please call L.A. Bannowsky 
COLLECT, (513) 258-5171 or send your resume to Intel Systems 
Corporation, Dept. 35 EO, P.O. Box 9968, Austin, 1X 78766 


In addition to the technical challenge that marks every Intel 
career, we can offer you excellent compensation and plenty of 
potential for rapid professional advancement. For confidential 
consideration, please send a letter or resume to the site of your 
choice. An Equal Opportunity Employer M/F/H. 
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performance management, the next 
logical step is to relate user ‘work 
load and service demands to the ca- 
pability of the system. The first step 
in predicting system capability is to 
know what the system can do now. 
Having implemented performance 
reporting in Level 2, there will be 
data relating to work load character- 
istics and service level achievement. 

First, we must assume that the sys- 
tem is properly tuned from the first 
level of instrumentation. A second 
assumption is that the work load has 
been shifted to the extent possible 
(i.e., batch work at night so as not to 


THE CHALLENGE | 


We put you first because we value the special 
contribution you can make to one of the largest full- 
service data processing organizations in the 
Southeast. At our Orlando facility, we've created an 
atmosphere where opinions are welcomed and new 
ideas pursued. In fact, we're socommittedtotheidea 
that what you think counts, that we've structured a 
special Performance Sharing Plan that lets 
employees enjoy a part of the profits with us. 


As technology leads the way, sodoes Martin Marietta 
Data Systems. You can too if you have two or more 
years experience programming in COBOL, using 


IMS as a data base. 


We'd like to tell you about our very special career 
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interfere with on-line work). At this 
point, the theorem of User Behavior 
Elasticity applies. The next logical 
step is to develop operational stan- 
dards of performance in terms of ser- 
vice levels based on the current con- 
figuration and end-user service level 
objectives. 

In the case of predictive models, 
such questions as “What effect on 
service level will be experienced by 
adding another channel or Dasd de- 
vice?” can be modeled and the re- 
sults calculated against the current 
work load. Future anticipated work 
load growth can be fed to the model 


IMS PROGRAMMERS 


promotion policy. 


Planning 


to see future service level achieve- 
ment with the current system. 

Then, alternative hardware and 
software options may be considered 
to find what is needed to achieve ne- 
gotiated end-user service level re- 
quirements. Additions to the current 
system or other alternative systems 
may also be modeled to measure the 
impact. Figure 2 on Page 41 shows 
the two basic predictive models be- 
ing marketed now. 

The major characteristics of a good 
predictive model are the following: 

¢ Easy to use. 

* Will distinguish the various hard- 


THE 
PLALE bo 


ORLANUO! 
3 TOURS! 


We'd like to offer you more than technical challenge. 
We're offering you a way of life. Orlando is a 
wonderful place to make a home. Beautiful climate, 
abundant social, 
attractions and the absence of a state income tax 
make this area quite special. And we'll plan to help 
make your relocation smooth. Plus, we can offer you 
an outstanding salary and benefits that include 
medical, dental and pension plans along with our 
Performance Sharing program and strong internal 


cultural and recreational 


DON'T DELAY! ACT NOW! The CHALLENGE awaits 


your inquiry! Forward your resume (in strictest 


confidence) to: 


program for IMS Programmer/Analysts and about 


the big company with the philosophy that anyone 


who counts, counts for more. 


Gary LeAndre 
P.O. Box 13385A 


Orlando, Florida 32859 


MARTIN MARIETTA 
DATA SYSTEMS 9 


Where The Future ts Happening toda! 


An Equal Opportunity Employer M/F/V/H 
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ware and software characteristics of 
available products. 

¢ Can easily integrate user histori- 
cal data to define work load charac- 
teristics. 

¢ Economical to run 

¢ Easy to interpret reports. 

The first and foremost requirement 
is that the model be easy to use. This 
will reduce the need for highly tech- 
nical systems people or, at the very 
minimum, a mathematical theoreti- 
cian to use the product. The model 
should be usable by a trained busi- 
ness analyst. 

The predictive model ideally will 
have a library of the various hard- 
ware and software alternatives avail- 
able to the data centez; so that the an- 
alyst can play “what it?” games. That 
is, various configurations can be 
matched against various work load 
and service level requirements to de- 
termine which configurations would 
be optimal. 

This type of analysis lends itself ex- 
tremely well to the decision making 
needed in the process of appropriat- 
ing capital goods (i.e., data center 
hardware or software). From this 
data, various suitable configurations 
can be selected and the cost-effec- 
tiveness of each evaluated. The cost 
of various user service levels may 
also be calculated. Both the capital 
and service analysis will assist in 
establishing the financial require- 
ments for the data center. 

It is important that the model be fed 
from the second level monitors so 
that work load data can be easily in- 
tegrated. This may be used to define 
current standards of performance as 
well as defining trends for predictive 
modeling. 

The model should be economical to 
run, that is, it should not consume 
much computer time. Since this pro- 
cess will be interactive and many 
passes of the model will be required 
to determine the new performance 
curve, each pass should run in a cou- 
ple of minutes or less. 

And finally, the output must be 
easy to interpret and readily present- 
able for management reporting. 
Again, a business analyst should be 
able to interpret the output and be 
able to input various alternatives as a 
result of the output from any given 
pass of the model. 


Setting Standards 


The objective of this measuring, an- 
alyzing and modeling will be to de- 
rive performance curves that can be- 
come operational standards of 
performance that show the relation- 
ship of service level achievement vs. 
user behavior. It is an interactive 
process that involves tuning and 
end-user negotiations until finally 
an agreed standard of performance 
has been set. However, the standard 
is dynamic. User-controlled variables 
are, in fact, the various levels of vol- 
ume and mix for each of the various 
categories of work. 

In this case we will discuss TSO 
transaction response as a function of 
the volume of user activity. The data 
for this graph may be obtained from 
CMF, RMF or SMF. In the case of a 
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DOS or in non-IBM environments, 
the system log that records the vol- 
ume of activity and system resources 
consumed should provide the neces- 
sary data. A system work load sum- 
mary should provide the following 
data: 

* Volume of transactions by perfor- 
mance groups. 

¢ Service units used in each system 
area. 

The CPU utilization report should 
show: 

¢ CPU busy data. 

¢ CPU queue data. 

A TSO subsystem performance re- 


port should show: 

¢ TSO response by time period. 

¢ TSO response by command. 

¢ Concurrent TSO users. 

The above data was fed into the 
SAS statistical program to determine 
which data showed a relationship be- 
tween TSO response and another 
variable. The variable with the clos- 
est relationship turned out to be the 
CPU queue time, which is directly af- 
fected by user volume and mix. As 
calculated by Little’s Rule, L= AQ, 
or the mean length of a queue is 
equal to throughput times queueing 
time. 
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“A one-byte change on Sunday S 
has caused a system to come to 
its knees on Monday morning.” 


In the case of our system, we are 
currently CPU-bound, so this is not a 
surprising bottleneck. 

Using historical data, system inter- 
relationships with user behavior can 
be derived. However, this kind of 
data tends to be linear and does not 
answer the question of how the sys- 
tem will react to user behavior at lev- 
els not yet experienced. 

A third problem is that the system 
is never exactly the same from one 
period to the next. For this reason, it 
is extremely important to correlate 
performance data from the system to 
data from the Change Management 


e ges 


*1st choice, OEM Disk 
Packs, Datamation “Brand 
Preference Study,” 1979 
and 1980 


*“All About EDP Media 
and Supplies; Datapro 
Research Corporation, 
September, 1980 


(5) CONTROL DATA 


Addressing society’s major unmet needs 
as profitable business opportunities 
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Tracking System. The Change Man- 
agement Tracking System is the re- 
pository of all hardware, software, 
and applications modifications made 
to the system. 

There have been many times that a 
one-byte code change on Sunday 
night caused a system to come to its 
knees on Monday morning with re- 
sultant days of analysis before the 
change was found. Each system 
change needs to be documented and 
available for analysis when perfor- 
mance data shows a major deviation. 

Because graphing historical data 
will not always answer the questions 
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of future system behavior for 
future user work loads, a 
model is often used to sim- 
plify the process. By using a 
model, curves may be de- 
fined for each system limita- 
tion as well as an overall 
curve for the present system 


define the points on the 
curve and even more itera- 
tions to define other possible 
curves. It is also important to 
validate the model to actual 
system results. 

If indeed the model can be 
validated and the results are 


dard.” “Operational  stan- 
dard” as used here means 
that there is a standard per- 
formance characteristic for a 
given level of user activity. 
This becomes an extremely 
powerful tool for negotiating 
service levels with users. A 


they realize that for some 
levels of user activity, re- 
sponse will be lower. 

Figure 3 is a performance 
curve of the Boole & Babbage 
data center. This system is 
comprised of: 


capability. 
many iterations of a model to 


This requires consistent, we have in fact 


defined an “operational stan- 


with users can be avoided if 


M80 (370-148) plus 


misunderstanding PU he 


_ If You Devoted 24 Hours A Day 
To Keeping Up With Software 
Technology, You Might Be Able 


To Grasp It All. Or, You Could 
Take A Yourdon Seminar. 
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New York, N.Y. 10036 


When you consider ali the new developments being made in software 
technology today. it truly is a salute to the potentials of the human mind 
But trying to keep up with all those advances can make the mind reel 
Thats where The Yourdon Curriculum comes in 


Our five day intensive workshops focus on a single data processing 
discipline structured analysis, structured design or structured pro- 
gramming. By employing state-of-the-art techniques and step-by-step 
methodologies. we'll help you sift through the most pertinent and impor- 
tant advances so you can better understand whats happening today and 
what you Can expect tomorrow 


STRUCTURED ANALYSIS AND SYSTEM 
SPECIFICATION WORKSHOP is a course in new 


tools and methods for the analyst. Using a step-by-step ap 
proach, its objective is to bring order and rigor to the specifi 
cation process 


Oct. : Boston Nov 
Oct : Portland Nov 
Oct Dallas Nov. 
Oct -9 Cleveland Nov. 30-04 Los Angeles 
Oct. - Copenhagen Nov. 30-04 Seattle 

Oct. : San Francisco Dec. 7-11 Phoenix 

Oct : Mexico City Dec. 7-11 Toronto 

Oct. : Atlanta Dec. 7-11 Richmond 
Oct : Calgary Dec. 14-18 San Antonio 
Oct : Madison Dec. 14-18 Wash. D.C. 
Nov - Houston Dec. 14-18 Chicago 

Nov : New York Dec. 14-18 Winston-Salem 


ADVANCED STRUCTURED ANALYSIS a natural 
sequel to the Yourdon Structured Analysis series focusing on 
the latest logical modeling techniques. Using a case study ap 
proach, the student will learn to build a logical model of system 
requirements and thus realize the full benefits of structured 
analysis 


16-20 Edmonton 
16-20 Ottawa 
30-04 London 


Oct. 19-23 Los Angeles Nov. 16-20 Dallas 

Oct. 26-30 New York Nov. 16-20 Wash. D.C 
Oct. 26-30 Boston Dec. 7-11 San Francisco 
Nov. 2-6 Chicago Dec. 7-11 Ft. Lauderdale 
Nov. 9-13 Phoenix Houston 


THE YOURLON 
CURRICULUM 


STRUCTURED SYSTEMS-DATABASE-MANAGEMENT 
Training « Consulting « Publishing 


PLEASE send me additional information on: 


STRUCTURED ANALYSIS & SYSTEM SPECIFICATION WORKSHOP 
ADVANCED STRUCTURED ANALYSIS 

STRUCTURED DESIGN WORKSHOP 

STRUCTURED PROGRAMMING WORKSHOP 


Name 

Company 

Address 

City State Zip 


Phone 


In the U.S. call TOLL FREE 800-223-2452 
in New York & Canada call COLLECT 212-730-2670 


1133 Avenue of the Americas 110-111 Strand 
London WC2R OAA England 


01-836-8918 
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STRUCTURED DESIGN WORKSHOP through 
examples, exercise, and rigorous case study for, practical ex- 
perience, the students are totally familiarized with advanced 
concepts for systems desiqn 


Oct. -9 San Diego Nov. 
Oct. -9 Denver Nov. 30-04 Copenhagen 
Oct. -23 Chicago Nov. 30-04 Greenville, S.C. 
Oct - Amsterdam Dec. 7-11 Dallas 

Oct. -30 Houston Dec. 7-11 Boston 

Nov -13 Toronto Dec. 14-18 Indianapolis 
Nov. -13 San Francisco Dec. 14-18 Los Angeles 
Nov. 16-20 New York 


STRUCTURED PROGRAMMING 


WORKSHOP gives the programmer and program de- 
signer a broad range of techniques and skills for practical use 
Students will be asked to program several exervises using 
language-less, machine-independent pseudocode and will 
critically review the work of others in a structured walkthrough 


Oct. 5-9 Salt Lake City Nov. 2-6 Boston 

Oct. 5-9 Phoenix Nov. 16-20 Frankfurt, W. Germany 
Oct. 5-9 a Dec. 7-11 Mexico City 
Oct. 5-9 Palo Alto (Pascal) Dec. 7-11 Wash. D.C. 
Nov. 2-6 Los Angeles Dec. 7-11 New York 

It's not going to be easy. but combined with your own deter- 
mination to learn and our proven expertise as the most ex- 
perienced and successful of the professional development 
companies, you should come out of the Yourdon workshop 
a pro. For more information and course listings. fill out the 
coupon below or call our TOLL FREE number 


16-20 Wash. D.C. 


8x STC 3630 (3350) 
TAPE 3x STC 4534 
CHANNELS 4 plus byte 
multiplexer 
OPERATING 
SYSTEM MVS/JES2/TSO/ 
SPF/ 
VAM/CICS 


Response time degrades 
significantly after 20 concur- 
rent users and 1.1 transac- 
tions per second. In further 
analysis of our case, we 
found that we are CPU- 
bound. 

This means that as the CPU 
resource is consumed by a 
work load, degradation of 
service will be a direct result. 

The next step in this simu- 
lation will be to model the 
performance curve of the 
new system. We may then 
find some other system bot- 
tleneck such as I/O or direct- 
access storage device. 

In the meantime, we now 
have our operational stan- 
dard of performance for 
TSO. 


Future of Modeling 


The modeling of a work 
load against a given system is 
not only necessary, but is 
feasible with currently avail- 
able tools and technology. 
The computation and com- 
parison to planned perfor- 
mance curves has value in 
determining: 

¢ Data center efficiency. 

¢ The effects of user behav- 
ior (volume and mix). 

¢ Benefits of tuning. 

¢ The ability of the data 
center to meet various levels 
of activity. 

¢ The benefits of various 
systems alternatives. 

Because of these benefits 
and the fact that future mod- 
els will get even more in- 
volved in simulating operat- 
ing system parameters, per- 
formance curves should be 
monitored on a real-time ba- 
sis. 

This means linking the 
Change Management Track- 
ing System and real-time sys- 
tem monitor so that early 
warning mechanisms can be 
implemented. 

By monitoring operational 
standards, both on a continu- 
ous after-the-fact basis as 
well as in a real-time mode, 
the data processing opera- 
tion has implemented an im- 
portant element of scientific 
management. 

The work analysis is done 
by the system itself while the 
manager deals with the ques- 
tion of user behavior and the 
integration of DP into the 
business. 


Vincent is manager of the Edu- 
cational Services Division of 
Boole & Babbage, Sunnyvale, 
Calif. bd 
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KINGPIN 


IN PERSONNEL 
MOTIVATION 


ingpin — “The vertical bolt joining a body to 

the crossmember — serving as the pivot.” 
Few would dispute that the project manager 
(PM) is pivotal to successful and cost-effective 
project completion. Without a motivated project manager, it 
is doubtful that the project team will be motivated. Yet, re- 
cent studies have shown many project managers are not re- 
ceiving job satisfaction. It is unlikely their teams are getting 
effective leadership to ensure motivation and productivity. 
The problem of PM job satisfaction was revealed in our na- 
tional surveys of the computer field throughout the past 
two years. The situation was a surprise to us; it was not one 
of our prestudy hypotheses. Moreover, the cause is not the 
usual cause of job dissatisfaction. The answer has taken four 
months of analysis of our data base on more than 1,500 su- 
pervisors and managers in the computer field. It was finally 





Kingpin in Personnel Motivation 


pinpointed through cross-correla- 
tions on the more than 40 variables 
acquired for each person taking our 
survey. 

Before these conclusions are dis- 
cussed, it is important to explore the 
conditions that caused the problems. 


The Problem 


Figure 3 on Page 52 illustrates the 


problem 

It represents responses of personnel 
in four job categories to our Job Diag- 
Survey for Data 
IDS/DP 


nostic Processing 
* Computer operators 
¢ Programmers 
* Analysts 
¢ Project managers. 
Jur data base on those jobs contains 
nformation on more than 4,000 peo- 
ind has high statistical precision 
ind validity 
top curve represents the survey 
in for Job Motivating Capacity 
MC) for each job 
The values for this summary-type 


riable are 


obtained by a computa- 


using survey responses about 
job 
1 V yrietv 
Task identity 
Task significance 
Autonomy 
Feedback 


Prior research shown that a job 


Manager 


Systems 
Projects 


Project Leader 


DB /DC Application With 
New Hardware and Software 


Project Leader 


Major Enhancement 
Of Batch Application 





Project Leader 


Personnel -— <= = em m= = 0 


Data Base 
Administration 


Data 
Communications 


eee ewww owe = 0 


Personnel — — «——|<—|=— = Personnel — — «== = = = = Personnel «— — @— — = = = = = Personnel 


-—— ee eee oe oe = — 


DB /DC Application on Personnel «mamma = Personne «- eam ae wees 0 ee ems ome oo Personnel 
Existing Hardware /Software 


Project Leader 


Dedicated Microcomputer 
Applications 


Personnel «ee ew meme 0 meee ee e me Personne = ee mee moe 0 


Figure 1. Textbook portrayal of matrix organization — fails to reflect myriad of interfaces/interactions required 


of project leader. 





Are You Being _ 


Held-Up by 


Your Computer 


‘System 


TTI’s Capacity Planning Seminar 


answers your woes! 


controlled, you fail to 
al of your DP invest 
control of the 

cost effective 


y 


It. At that point, you 
your system 
STOP YOUR SYSTEM FROM ROBBING 
you! 
As an 


performance eva 


of computer 
city planning 
allows analyst trolled growtr 
By understanding how the theory works, how 
to obtain mode! parameters through meas 
urement, and how to model your rea 
systems, your system will become ‘hold-up 
proof. As a result, you will-gain optima 
performance from your computer system 
and you will know when to make changes 
and what their specific impact will be 


CAPACITY PLANNING SEMINAR WITH 
THE EXPERTS 


Technology Transfer Institute has designed 
this seminar to heip working performance 
analysts and capacity planners prevent a 

: ‘hold-up" in their system. This comprehen- 

» sive three-day seminar incorporates the 

; integrated knowledge of three experts in 
both the theory and the practice of capacity 
planning. Jeffrey Buzen, Peter Denning, and 
Herb Schwetman will teach you to demand 
controlled growth through capacity planning 
You will learn the techniques of applying 
queueing models, collecting data for their 
parameters, and creating a well understood 
growth strategy 


+ 
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THE GREAT FALL SEMINAR GIVEAWAY 
IS HERE 
Attend during the Fall 1981 and take advan 
our Great Fall Seminar Giveaway. 
one-time offer, marking our fiftn anni- 
ry enabies you to send one attendee, 
2e, for every five paid students from 
company to attend the same seminar 


Send or call for complete seminar 
information on this and other Seminars of 
Excellence and giveaway details. 


(213) 394-8305 
=. CWE 9/1 g 
Please send me information on the 
CAPACITY PLANNING SEMINAR 


FECHAS.2FY 
1 AASrer 
eASt ret 
WScssescsnaasnane 





rich in these key components pro- 
duces motivation 

The top curve shows that the aver- 
age project manager believes his job 
contains these key components to a 
greater extent than do analysts, pro- 
gammers and operators. The result is 


CORE JOB 
DIMENSIONS 


Skill Variety 
Task identity 
Task Significance 


Experienced 
Responsibility 
Autonomy ®- for Outcomes 


of the Work 


Knowledge of the 


Feedback ——————_ > Actual Results of 


the Work Activities 


CRITICAL 
PSYCHOLOGICAL 
STATES 


Experienced 
Meaningfuiness 
Of the Work 


high JMC. 

The lower curve is perplexing. 
Growth in job satisfaction accompa- 
nies progression through the career 
path — until the project manager po- 
sition. 

For a large body of project manag- 


PERSONAL AND 
WORK OUTCOMES 


High internal 
Work Motivation 


High Quality 
Work Performance 


High Satisfaction 
With the Work 


Low Absenteeism 
and Turnover 





MPLOYEE GROWTH 
NEED STRENGTH 


: Definitions of Core Job Dimensions: 
Skill Variety: The degree to which a job requires a variety of different activi- 
ties in carrying out the work, which involve the use of a number of different skills 


and talents of the employee. 


Task Identity: The degree to which the job requires the completion of a 
“‘whole”’ and identifiable piece of work — i.e., doing a job from beginning to end 


with a visible outcome. 


Task Significance: The degree to which the job has a substantial impact on 
the lives or work of other people — whether in the immediate organization or in 


the external environment. 


Autonomy: The degree to which the job provides substantial freedom, inde- 
pendence and discretion to the employee in scheduling his work and in determin- 
ing the procedures to be used in carrying it out. 

Feedback From the Job itself: The degree to which carrying out the work 
activities required by the job results in the employee obtaining information about 


the effectiveness of his performance. 


Model of Motivation 





ers, a reversal occurs, reflected in the 
downslope (for Group 2) shown in 
Figure 3. 

However, for another group of pro- 
ject managers (Group 1), job satisfac- 
tion does not decline. 

Understanding the cause of this 
problem is facilitated through better 
understanding of core job dimen- 
sions that produce motivation and 
increase productivity. 


Motivation Model 


The model of motivation is shown 
in the box on Page 50. Studies by be- 
havioral scientists Herzberg, Lawler, 
Hackman and Oldham isolated these 
five job dimensions as those essential 
to motivation. The work of Fitz-enz 
confirmed that the same variables are 
a key to motivation of computer pro- 
fessionals. The left side of the model 
of motivation lists the five core job 
dimensions. They are defined at the 
bottom of the box. 

If a job contains the proper number 
of these job dimensions, the positive 
outcomes on the right side of the 
model can be expected. However, the 
outcome is affected by the individ- 
ual’s need for growth, the interview- 
ing variable shown at the bottom of 
the model (GNS). 

A job rich in the core dimensions 
will motivate a person with high 
growth need strength. Our research 
has shown the typical PM’s job is 
rich and the typical PM has high 
GNS — a good match. Therefore, 
other factors have caused the job dis- 
satisfaction. 


Matrix Organization 


A principal cause of reduced job sat- 
isfaction on the part of many project 
managers is the way their companies 
have implemented the matrix orga- 
nization. 

Figure 1 on Page 50 illustrates the 
matrix organization used by many 
companies. The structure includes 
both functional and project organiza- 
tions. 

Technical managers are assigned 
for each technical area, typically one 
for each of the following: application 
development, data base administra- 
tion, data communications and sys- 
tem software. This approach uses the 
traditional vertical organization. The 
second layer of supervision, project 
management, has a horizontal orien- 
tation. 

When a project is originated, per- 
sonnel are temporarily reallocated 
from the vertical organizations to 
provide the proper pool of talent. For 
example, the data base application 
shown for Project 1 pulls people 
from all four technical organizations, 
while the dedicated micro/mini ap- 
plication in Project 4 utilizes person- 
nel only from the application devel- 
opment and system software areas. 

There are two principal benefits of 
the matrix organization. The first can 
be labeled a “myopic” view — the 
project manager has a specific goal 
orientation and wears blinders to all 
others. 

His sole concentration is on install- 
ing one system within cost and 
schedule ‘constraints — his attention 


“One major finding of our national 
surveys was low Social Need Strength 


of people in the computer field” 


is not fragmented among a number 
of projects, but is centered on one 
task. He interacts with only one user 
(or user team). Therefore, probability 
for completing a project on time is 
increased. 

The second benefit can be labeled 
“conflict” management. The conflict 
for resources between the project 
manager and the technical manager 
keeps continual attention focused on 
the project, heightening the proba- 
bility of schedule compliance. 

The project approach has worked 
well in other industries — particu- 
larly in the construction industry 


and the aerospace industry, where 
schedules are of prime concern. It 
can work equally successfully in our 
industry — if management adapts it 
to the special characteristics peculiar 
to the computer field and its people. 
If those special characteristics are not 
taken into consideration by the ap- 
proach in which the matrix organiza- 
tion is installed, the result will be 
PM job dissatisfaction. 

However, the results can be posi- 
tive, as demonstrated by the high job 
satisfaction of project managers in 
other organizations. These special 
characteristics of personnel in the 


The 
hammer 
was the 
‘perfect tool 


computer area are discussed next. 

A unique characteristic of person- 
nel in our field has a major impact on 
job satisfaction of project managers. 
One of the major findings of our na- 
tional surveys was the low Social 
Need Strength (SNS) of people in the 
computer field — relative to the SNS 
of people in other fields. 

SNS is a measurement of the 
strength of a person’s need to inter- 
act with others. There is a significant 
disparity of SNS between computer 
professionals and other profession- 
als. On a scale of 7, SNS for other 
professionals is 5.48. For analysts and 


until someone invented the screw. 


Change is the byword of the software industry 
today. And keeping on top of it is more 
important than ever. New tools of the trade 
are becoming old ones faster than you can 
say electronic data processing. 

Often times, it seems to us that too many 
software companies are still peddling their 
old hammers to drive your new screws. True, 
if you apply enough effort, they'll 
work. But enough effort may very [} 
well be too much effort during a fy 
time when productivity is already | 
at a premium. At Insac Software, ' 
we specialize in the right tools for 
the job...applications development 


APPLICATIONS DEVELOPMENT TOOLS 


tools for |BM Mainframes and PCMs. So of all 
these software tools at your disposal today, 
count on us to have the ones that can make 
the greatest contribution in the-area of pro- 


ductivity, efficiency and economy 
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CPG...The Language™and GUTS™are just 
two examples of our sophisticated applications 
development tools. And other such tools are 

already on their way. Because at 
every turn, there is another new 
screw. So when you-need to de- 
velop applications software, call 
Insac for the right tool. We won't 
send you a hammer when only a 
screwdriver will do 
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Figure 2. Realistic portrayal! of interfaces and conflict 
possibilities for project leaders in a company using the 
matrix organization approach. Project leader must ne- 
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the ways Keith Bates & 
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gotiate with a variety of higher level managers and 
must motivate team members who typically receive 
their raises and promotions from other managers. 


programmers it is only 4.2, a highly 
significant difference. Although 
some professions attract people who 
have a high propensity for, and rein- 
forcement from, interaction with 
others — people in our field do not 
exhibit this characteristic. 

What impact does SNS have on pro- 
ject management? A significant im- 
pact — seriously affecting the ap- 
proach to organization and 
management of a project. The low 
SNS of computer personnel is not 
confined to nonsupervisory employ- 
ees. SNS for DP management is 
equally low, compared with manag- 
ers in other parts of the company. 
Our data base contains information 
on three levels of DP management; 


all levels have significantly lower 
SNS than their peers in other parts of 
the company. In contrast, sales man- 
agers have high SNS; they need and 
seek frequent interaction with oth- 
ers: peers, subordinates and bosses. 

People with low SNS do not seek 
interaction so frequently, yet the task 
of project management requires con- 
stant interaction. Communication 
and behavioral skills are essential for 
effective supervision, yet people in 
our field do not come by these skills 
as naturally as do peopl* in other 
professions. 


Resulting Conflict 


Compounding the problem is the 
matrix organization, which requires 
more interaction than the traditional 
vertical organization. The textbook 
portrayal of the matrix organization 
(Figure 1) fails to recognize the many 
interfaces and interactions imposed 
on a project manager. 


Figure 2 shows the real situation. 
The PM must interact and negotiate 
effectively with the customer (user), 
with the supplier of resources (tech- 
nical managers) and with operations. 


The project managers must also be 
able to motivate people who are tem- 
porarily assigned to them, but who 
receive their raises from their home 
bases. The matrix organization forces 
continuous social interaction on peo- 
ple who are not seeking it. This does 
not mean we should avoid the pro- 
ject management approach; it just 
means our personnel need additional 
preparation to be successful as PMs. 

Figure 2 also illustrates the second 
major problem for our project man- 
agers. That person typically is nego- 
tiating with a manager at a higher 
level in management structure — 
both users and technical managers. 
The PM is at a disadvantage in hav- 
ing prime responsibility for a project, 
but the authority of only a lower lev- 
el management position. 


Resolution of Problem 


Use of the JDS/DP in more than 100 
organizations has revealed an inter- 


Figure 3. Job satisfaction (JS) compared with the job’s motivating capacity 
(JMC). For a large group of personnel (Group 2 above), job satisfaction de- 
clined significantly as a result of performing the project leader job. 
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esting pattern. Séme companies es- 
tablish the position of project leader 
as the first step on the supervisory 
career ladder. Other companies do 
not assign people to project manage- 
ment responsibility until the third or 
fourth step on the supervisory career 
ladder. 


Job Satisfaction 


The effect of the difference in these 
two approaches on job satisfaction is 
dramatic and is the difference depict- 
ed in Figure 3. Group 1 represents 
the responses of personnel who be- 
come project managers as a third or 
fourth step supervisor. Group 2 rep- 
resents personnel whose first super- 
visory job is project management. 

Why is the difference on job satis- 
faction so drastic? There are two im- 
portant reasons: 

1. Conflict management requires a 
more experienced manager. Project 
management is a tough job. Because 
of the conflict environment, the job 
of project supervisor is more difficult 
than that of technical supervisor. 
The horizontal orientation of project 
management requires a _ person 
whose primary skill is management 
and whose secondary skill is techni- 
cal ability. The vertical orientation of 
a technical manager has these priori- 
ties reversed. Therefore, the more ex- 
perienced manager is needed in pro- 
ject management. 

After seasoning in two or so levels 
of supervision, most people can 
make an effective transition to pro- 
ject management. When such a ca- 
reer path occurs, the project manager 
is more apt to perform well and to 
obtain high job satisfaction. Con- 
versely, people who have to tackle 
the toughest possible supervisory job 
as their first job in management may 
not survive at all. One who examines 
the project management approach in 
other industries, such as construction 
and aerospace, finds that experi- 
enced rather than inexperienced 
managers are assigned to project 
management. 

2. Low SNS people need more for- 
mal preparation for project manage- 
ment. The typical user is a middle 
manager, not a first-line supervisor. 
The research shows these people also 
have much higher SNS than their 
counterparts in DP. They call fre- 
quent meetings — the best avenue to 
provide social interaction. They in- 
sist On more communication and 
feedback than low SNS managers of 
DP projects. 

If this is the DP project manager’s 
first supervisory job, he is at a double 
disadvantage: 

* He is required to negotiate with a 
more experienced manager — both 
the user and the technical manager. 

* He is required to motivate people, 
only temporarily assigned, whose 
first allegiance is to the technical 
manager who gives them raises and 
promotes them. 

The tasks of motivation under these 
circumstances require more formal 
training in communication and be- 
havioral skills. Many of our person- 
nel come from math and computer 
science backgrounds where behav- 


Page 54 Computerworld/ xtra! 


ioral science was not included in 
their academic programs. However, 
even those with degrees in business 
administration may be low SNS per- 
sonnel, so that additional behavioral 
training is required for them to be- 
come effective communicators and 
motivators. 

Some companies have depended 
upon the corporation training de- 
partment for all management train- 
ing. In these companies, technical 
training is controlled internally by 
the DP department, but all manage- 
ment training is the responsibility of 
the personnel department. As shown 


by the statistics above, DP personnel 
have special characteristics that need 
specially tailored courses. If the cen- 
tral training department is not re- 
sponsive to the special needs, the DP 
department needs to consider con- 
ducting its own supervisory training. 


Conclusion 


Ever been forced to eat salt-free 
food, or Mexican food without pep- 
per or pizza without garlic? It is re- 
markable how a small amount of 
spice affects the entire outcome of a 
meal. 

The portion of a project’s budget 





consumed by the PM’s salary is also 
miniscule — similar to the amount of 
spice in our food. The PM’s salary is a 
minor percentage of the labor cost of 
a project, yet the project outcome is 
more dependent on this particular 
component than any other ingredi- 
ent in the project. 

Motivating the PM is essential to 
successful and cost-effective project 
implementation. 

Hence, the title of this article. The 
project manager is the kingpin to DP 
personnel motivation and productiv- 
ity. Loosen that pin and the whole 
project is jeopardized. 
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EDP/Office Automation “bible” for 
systems planning, equipment 
selection, current awareness, and 
results-oriented management advice. 
That’s why every month thousands 

of information processing pro- 
fessionals become new subscribers or 
renew their subscriptions to one or 
more of our information services. 


Why Datapro? 


We asked information processing 
pros why they subscribe to Datapro 
Reports. Here’s what they said: 
= “| like to work with data | have 
confidence in.” 
“Complete...unbiased...and timely.” 
“All the information | need in an 
easy-to-use form.” 
“Helps me more closely match the 
product to my needs.” 
Monthly supplements keep me in 
touch with industry trends.” 
“If | have trouble finding what 
| want, | just call Da‘ apro inquiry 
service and get answers.” 
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To “grow” effective project manag- 
ers, a combination of behavioral/ 
communication training and careful 
nurturing is required. Our JDS/DP 
data base shows that many organiza- 
tions have been successful in their 
project management approach. 

Proper training in the behavioral/ 
communications skills to overcome 
low SNS and proper design of the 
matrix organization can produce pro- 
ject managers who perceive their 
jobs to be challenging and satisfying. 
Using this approach can produce the 
positive result shown by Group 1 in 
Figure 3. 


All Subscriptions Include: 
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2. Monthly Supplements 
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4. Monthly Newsletters 


You select only the 
Datapro Reports you need. 


Because each Datapro Report covers 
a specific area in depth, you 

know you're getting all the technical 
information you need to make sound 
EDP and Office Automation 
decisions. You also know that 




















“To ‘grow’ effective project managers, 
... behavioral/communications training 
and careful nurturing is required.” 


The conditions described above, of 
improper matrix organization cou- 
pled with the PM’s low SNS, can 
lower job satisfaction. In some cases, 
it causes project manager attrition. 
Two real-life examples are described 
below. 


The Carnivorous Manager 


The new project leader had been 
promoted because of his nice mix of 
technical skills and company per- 
spective. He attended a four-day pro- 
ject management course taught by a 
nationally recognized training com- 
pany. His promotion was announced 
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subscribers stay with the experts. 


too late for him to attend the first- 
line supervisor course offered by the 
company personnel department each 
quarter. He was scheduled to attend 
the next offering. His user was the 
manager of production planning. 
The project team was to develop a 
materials requirement planning 
(MRP) system. 

The user manager was the typical 
production manager — outgoing, 
up-from-the-ranks, table-pounding, 
insistent that his system be imple- 
mented “correctly and on schedule.” 
To make sure this result was attained, 
he “managed” the project, ensuring 
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that it was, in his own words, “tight- 
ly controlled.” He called frequent 
meetings of production and system 
team members and insisted on being 
involved in detailed aspects of the 
system design. The new project lead- 
er was overpowered and underrea- 
lized. He left the company less than 
six months later. 

This example of the “carnivorous” 
user manager is not unusual. These 
managers are more experienced and 
want to control the project — they 
can intimidate and frustrate a new 
project manager. By assigning pro- 
jects to higher level, more experi- 
enced supervision, a different result 
can occur. 


The Many Meetings 


The second example involves a new 
project leader with a degree in sys- 
tems analysis/design from a leading 
school of business. Despite his: good 
foundation in the behavioral sci- 
ences, his SNS was typical of that of 
others in our industry. The behavior- 
alists tell us that SNS tends to be in- 
nate or environmentally acquired at 
a very early age. 

Despite his previous satisfactory 
performance as a systems analyst, the 
new PM was not performing well. 
His supervisor called him in to dis- 
cuss the situation. 

“I’m forced to spend over 50% of 
my time in meetings — with users, 
with technical managers, with opera- 
tions personnel. Often these meet- 
ings are called by other people. They 
are not run efficiently and waste 
time I should be spending with my 
own team,” was the new project lead- 
er’s response. 

His high GNS reinforced his low 
SNS in this situation. High GNS 
compelled him to push the technical 
aspects of his job. Meetings detracted 
from that objective. Nor did he re- 
quire meetings for social interaction. 
Both users and operations personnel 
have much higher SNS and find 
meetings an excellent device to fill 
their need for social interaction. 

After six months, this employee 
asked to be transferred out of the PM 
job and back to a nonsupervisory 
technical job. 


Prevention Measures 


Two things might have prevented 
his attrition: 

¢ Training in “recognition of” and 
“how to deal with” his low SNS. 

¢ Emphasis by his supervisor that 
high GNS and low SNS are not in- 
compatible with the PM position. 

The supervisor should be able to 
show the high GNS project manager 
that meeting project objectives re- 
quires close rapport with users and 
that meetings may be the best means 
to establish that rapport. One PM 
even “sacrificed” and began reading 
the sports page to be able to have ad- 
ditional common grounds for com- 
munication with his users. 





Couger is a professor of computer and 
management science at the University of 
Colorado. His latest book, Motivating 
and Managing Computer Personnel, 
coauthored by Robert Zawacki, is pub- 
lished by Wiley-Interscience. Sd 
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DBMS Hoax? 


DEC-computer sites purchase bogus relational system. 


Fortune-500 companies did it. So did 
prestigious universities, banks, news- 
papers, a large computer manufacturer, 
and many others. All of them bought a 
software package that they believed was a 
relational DBMS. Why this happened is a 
lesson in the history and perception of 
relational systems. 


iBM AGAIN 

Relational systems were conceived in 
1970 by E. F. Codd, an IBM research 
scientist. The advantages of data manage- 
ment software had been known for years. 
But Codd invented a concept of looking 
at data and information in a simple but 
powerful way. 

Codd discovered that all data could be 
organized into tables, or flat files, in a 
normalized form. He called these tables 
relations. Around this framework, he in- 
vented an easy-to-use language to ma- 
nipulate and extract data from relations. 
Codd’s conceptual breakthrough accom- 
modated all data structures that conven- 
tional DBMS's did. And he discovered that 
inexperienced people could understand 
his concepts as easily as software experts. 


THE FLAW 

Codd’s scheme required an operation 
called JOIN. This facility dynamically 
merged related data items from several 
tables into one logical table whose char- 
acteristics were identical to those of a 
physical table. But here he encountered 
a major problem. 

The JOIN operation was impossible to 
implement efficiently with then-current 
software methods. An efficient, run-time 
JOIN required special hardware called a 
content-addressable memory. Such hard- 
ware would take years to develop. In 
fact, commercially-available content- 
addressable memory still does not exist. 

In 1971, our company, Software House, 
began developing a relational DBMS for 
large DEC computers. We believed that 
our System 1022 DBMS would overcome 
hardware constraints with clever software 
techniques. It was a bold gamble. 

After five years of development, Soft- 
ware House had failed. At that time, Sys- 
tem 1022 had many relational features. 
According to Codd’s definitions, how- 
ever, System 1022 was not relational. 
Nevertheless, our president believed that 
System 1022's few relational flaws would 
be masked by its many relational features. 
He decided to market it. 


NO JOIN OPERATOR 

For interactive users, System 1022 pro- 
vides a flexible and easy-to-use language 
for on-line data-base queries and updates. 
Boolean queries with multi-key and partial- 
key searches happen in seconds, regard- 
less of data-base size or query complexity. 
The secret is System 1022's proprietary, 
inverted-file indexing and access method. 
And during data base updates, System 
1022 automatically and efficiently main- 
tains its data-base indexes in optimal 
form, without degrading subsequent re- 
trieval speed. So you don't have to period- 
ically rebuild your data-base indexes or 
spool your data-base updates— major flaws 
in other DBMS's. 

System 1022's access method takes the 
place of content-addressable memory. It 
may not be as fast as the hardware, but 
when you see it in operation you'll agree 
that it’s more than fast enough. However, 
no explicit JOIN operation exists. Instead, 
a powerful MAP command quickly re- 
trieves related information from various 
tables. But more on that later. 


NO PASCAL 
With System 1022's Host Language In- 
terface, you can produce tailored data base 


application environments in COBOL, 
FORTRAN, MACRO, and BASIC. So 
you can exploit operating-system fea- 
tures like command scanning, IPCF, and 
DECNET in your applications. You 
can even write your own interfaces to 
other software packages and other host 
languages. 

System 1022's Host Language Interface 
was not designed as an afterthought. All 
of the features of System 1022's inter- 
active environment are also available in 
the Host Language Interface. For ex- 
ample, a simple subroutine call invokes 
the 1022 Report Writer and then returns 
to the host-language program at its next 
statement. 


RECURSION 

Some DBMS's support only sequential 
or two-level hierarchical data structures. 
This severely limits the variety and so- 
phistication of your applications. A com- 
prehensive data base system does more. 

System 1022 supports full hierarchical, 
network, and recursive data structures, 
for virtually any application. Its relational 
approach combined with this inverted-file 
access method offers high performance, 
high reliability, and data integrity. System 
1022 handles a complicated bill-of-ma- 
terials application as easily and efficiently 
as a simple mailing list application. 

System 1022 also gives you both data in- 
dependence and structure independence. 
As your requirements evolve and change, 
you can add new fields, new record types, 
and new relationships to your data base, 
and not have to recompile or relink your 
programs that access the data base. But 
that's not all. 

With System 1022’s efficient MAP fa- 
cility, you can navigate your data struc- 
tures from the interactive environment as 
easily as from your host-language pro- 
grams. Of course, in both environments, 
you can access and update several record 
types and several data bases at once, even 
from many processes simultaneously. 


APPLICATION PROBLEMS 

System 1022 is more than just a DBMS. 
[here's a report writer with pretotaling, 
text scrolling, context independence, and 
unlimited control breaks; audit trail jour- 
nals for restart and recovery; field-level 
security based on user ID, class, and pass- 
words; direct access to your existing 
COBOL files; utilities to load your data 
base, add fields, extract subsets, perform 
complex statistical analysis, post transac- 
tions; and much more. 

For most jobs, you don’t even need to 
write a program—System 1022 already 
provides the utilities. And you can easily 
teach your users to do their own devel- 
opment, reporting, and data maintenance. 
So you can centralize or distribute your 
information management as much as your 
needs require. 


UNUSUAL QUALITY CONTROL 
AND SERVICE 

The other side of software features is 
software service. Unlike other software 
companies, we take software bugs for what 
they really are—software mistakes. And 
we've spent man-years developing propri- 
etary, automated software testing tools to 
eliminate such mistakes. We put each ver- 
sion of System 1022 through a compre- 
hensive, 15-hour computerized check-out 
on our in-house computer. Only after it 
passes this checkout with a perfect score 
is it released to our field-test sites. And 
only after a successful field-test is System 
1022 released to you. System 1022's relia- 
bility is well above the industry average. 

Despite our best efforts, some mistakes 
elude us, so we take them seriously if you 


discover them. We realized long ago that 
a System 1022 software mistake can shut 
down a critical application in your shop, 
costing you both money and angry users. 
If you discover and report a critical mis- 
take that we've made, our maintenance 
and support staff promptly investigates it 
for you. Then they provide you a way to 
conveniently get around the mistake or 
they correct it for you with a patch on 
your own computer. 

In addition, you don’t have to send us a 
mistake-report-form. Our support and 
maintenance staff is as ciose to you as 
your telephone and your computer. 


PROFIT MOTIVES 

DBMS software is not cheap. You can 
pay from $5,000 to over $100,000 and buy 
a wide range of capability and functional- 
ity, so careful shopping is necessary. Sys- 
tem 1022, with all its separately-priced 
modules, costs only $54,000—and substan- 
tially less for the smaller DEC-2020 com- 
puter. For this price, you receive a per- 
petual license with one year of our 
maintenance and update service. Conve- 
nient lease and rental terms are available, 
as well as generous discounts for tax- 
exempt institutions. 

Our price is only a fraction of what it 
costs us to develop and enhance System 
1022. And it’s only a fraction of what it 
would cost you to develop and support 
comparable software yourself. 

But best of all, you can make a profit 
from System 1022. You might do what the 
time-sharing director of a large insurance 
company did. With System 1022, he in- 
creased his staff's efficiency by “5 to 10 
times over conventional methods of ap- 
plication development.” Or the head of 
the management-consulting division of an 
engineering company. His division “can 
now handle far more projects with fewer 
people.” Or because of System 1022, you 
might not need to hire two more good 
programmers—or one more bad one— 
this year. 

Each of our customers—large and 
small—has a unique System 1022 profit 
story to tell. One of them is probably in a 
computing environment just like yours. 


STANDARDS 

System 1022 is now the information 
management standard for large DEC com- 
puters. Hundreds of organizations—in the 
U.S. and around the world—use it on 
DECsystem-10 and DECSYSTEM-20 com- 
puters. No other DEC-10/20 DBMS is as 
widely used as System 1022. 

Naturally, such a large user base gives 
you many benefits. It ensures that we'll be 
around to support and enhance System 
1022 long after DEC discontinues its 36-bit 
computer line. And it provides plenty of 
System 1022 application ideas and expe- 
rience for you to tap, either through our 
user newsletter The Audit Trail or by 
direct contact with users at our annual 
Users Conferences. In addition, other 
software vendors now interface their 
products to System 1022. This gives you 
a variety of complementary and compati- 
ble software to choose from as your needs 
grow. 


PRESIDENT ALSO 
INVOLVED 


Our president is an honest man. When 
he decided to market System 1022 back in 
1976, he knew it was not a relational 
DBMS. So he told his salesmen not to 
call it relational. 

Despite our relational disclaimers over 
the years, our users have discovered that 
System 1022 effectively helps them man- 
age their information. They use and rely 
on its many relational features so much 
that they believe System 1022 is a rela- 


tional DBMS, even though it strictly isn’t. 

Our president and his salesmen are still 
honest. Furthermore, all have years 
of hands-on experience with systems pro- 
gramming and application development, 
so they don’t have to confuse you with 
sales jargon or og ressure sales tech- 
niques. You should feel free to call on 
them for help. After all, as any program- 
mer will confirm, it’s almost impossible 
for one programmer to tell a lie to another 
and get away with it. 


THE ULTIMATE PROOF 


The best proof of System 1022's value 
to you is how it works at your own site, 
with your own information and users. 
That's why we offer you a free 60-day trial 
and on-site technical seminar. 

During the free seminar, you learn about 
the System 1022 features that we don't 
have the space to discuss here. You can 
ask some tough questions and receive 
knowledgeable, accurate answers. 

During your free trial period, you can 
verify how easy System 1022 is to install. 
Read our clear, literate documentation 
and test our hot-line support service. Com- 
parg and benchmark System 1022 against 
other systems—relational or not—that cost 
half as much or twice as much. Take some 
of your largest data files and let System 
1022 prove how quickly and easily you 
can build applications around them. And 
watch your programmers—and your 
end-users—learn to use System 1022 pro- 
ductively in a matter of hours, without 
having to attend special training classes. 
You'll be very pleasantly surprised. 

If you have a DEC-20 or DEC-10 com- 
puter, we urge you to call Lynda Jones at 
the number below to arrange your free 
trial and on-site seminar. Call your DEC 
salesman, too. If he doesn’t already know 
about System 1022, he should. 

Some of you may think that our claims 
and our offer sound too good to be true. 
Or you are dlready using other software 
that you bought or developed without 
investigating System 1022 in depth. Some 
of our customers have been in exactly 
those predicaments, but they called us 
and now have some of the most successful 
computer — around. 

So don't delay. Enjoy the productivity 
improvement and user satisfaction that 
System 1022 provides. Give us a call today 
with no obligation. 


Software House 


Software House 

1105 Massachusetts Avenue 
Cambridge, MA 02138 
Telephone (617) 661-9440 


TWX 710-320-1075 


©1981, Software House 





n the last several years, the average data process- 


ing department budget’s concentration has shifted: ; 
more than 50% of the budget is now being allocated By James M. Tharrington 


to personnel costs. ed 


Whereas hardware and 
software once account- 9 
ed for the bulk of a data 
processing depart- 
ment’s costs, the cost of maintaining a staff is 
now beginning to overshadow any other ex- 
pense. Because of the increasing marketplace 
demand for programming and systems person- 


nel, companies find themselves 


engaged in near “bidding 
wars” for qualified employees. c 
Salaries in these areas are rising 


quickly, fur- 


ther contribut- 
ing to the bud- 
getary shift 
and giving 
management 
cause to 

worry about 
what the 


coming decade will bring in terms of personnel costs. 

This growth in personnel costs is forcing data process- 
ing management to seek ways to measure and improve 
programmer productivity. When salaries are high and 
competition for good people fierce, managers necessarily 
begin to consider how they can reap the greatest benefit 
from each employee hour. 

In the course of these attempts to improve productivity, 
such methods as structured programming techniques, 
structured walk-throughs and use of programmer teams, 
to name a few, have been tried, and some have achieved a 
measure of acceptance and success. 


How Productivity Improvement Methods Work 


Structured programming and structured walk-throughs 
represent technologies or methodologies that help stan- 
dardize program solution or the evaluation of solution 
design. The concept behind programmer teams is to bring 
together specialists in technology — from areas such as 
communications, for example — and assemble them 
as teams for the purpose of solving a particular problem. 

Despite the degree of acceptance that these methods 
have gained, there remain some problems. These produc- 
tivity improvement methods are usually most successful 
in large, and thus highly structured, data processing en- 
vironments — typically, departments with more than 50 
systems and programming personnel. However, the ma- 
jority of today’s data processing departments have fewer 
people (typically five to eight programming and systems 
people). 





In these small departments, some of 
the productivity techniques men- 
tioned above may not be effective 
since the necessary resources are 
usually available only in the larger 
departments because of the dollars or 
skills of personnel involved. Ironi- 
cally, the departments that may most 
need to optimize the productivity of 
their people — the smaller depart- 
ments — are often least able to take 
full advantage of the accepted meth- 
ods of productivity improvement. 

However, as we shall discuss later, 
even small departments can take 
steps toward greater productivity. 


New Approaches 


One of the keys to greater produc- 
tivity lies in managers’ being open to 
new approaches to the assignment of 
work. To succeed in this effort, man- 
agers should become aware of the 
difference between mere division of 
work and careful analysis of the 
work to be done, including the skills 
or aptitude of the staff available to do 
it. 

An analogy to the area of industrial 
engineering will illustrate this con- 
trast and help highlight the different 
perspectives on problem solving 

In order to identify greater efficien- 
cies that may be realized, industrial 
engineers study an activity and 
break it into its component parts. No 
activity, however uncomplicated it 
may appear to the casual observer, 
seems entirely simple after it has 
been analyzed by the industrial engi- 
neer’s process. 

For example, the supermarket cash- 
ier’s function of checking out a gro- 
cery order does not seem to be a com- 
plex process to most people. 
However, to the industrial engineer, 
the checkout of a single item would 
be composed of the following ele- 
ments: 

1. Picking up the can or package. 

2. Rotating it to find the price. 

3. Entering the price into the cash 
register through the keyboard. 

4. Turning around with the can or 
package in hand. 

5. Placing the can or package either 
at the back of the checkout counter 
or into a bag. 

Thus, what to the average person 
appears to be one simple operation is 
to the industrial engineer a series of 
five distinct steps. Having isolated 
these five elements, the industrial 
engineer is better equipped than the 
average person to discover how the 
process may be streamlined and im- 
proved. 

The most significant aspect of this 
analogy is that the industrial engi- 
neer first spends the time necessary 
to understand the nature of the activ- 
ity in detail and in its entirety. 


Cue for DPers 


Data processing departments could 
take their cue from industrial engi- 
neers when assigning and schedul- 
ing work. Too often, data processing 
managers resemble nonengineers 
viewing supermarket checkout in 
the above analogy. 

The writing of a program, or more 
precisely the selection of a program- 
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mer to write a program, is typically 
viewed as an uncomplicated and, 
therefore, straightforward process. 
More often than not, the assignment 
of a programmer to write a program 
is made with minimal consideration 
of how the programmer's abilities or 
skills will fit the problems or pro- 
gram needs, especially in data pro- 
cessing environments with modest 
staffs. 


Basic Approach 


However, even in larger depart- 
ments, this basic approach will be 
followed: One person is assigned to 


the program, perhaps somewhat ar- 
bitrarily or upon a basis of availabil- 
ity. 

The programmer’s responsibilities 
can be broken down into the follow- 
ing components to facilitate intelli- 
gent assignment of work: 

¢ Designing of the programming 
logic, which will include flowchart- 
ing, program description, develop- 
ment of decision tables and the on- 
going corrections or changes to any 
of these that may be necessitated by 
program or system design changes. 

* Coding and developing test data, 
which includes coding the actual 
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program, developing test data, pre- 
paring a run book and making the 
necessary corrections or changes to 
the run book as changes and correc- 
tions are made to the program. 

* Testing and debugging, which in- 
cludes assembling or compiling the 


* program, jesk-checking the results, 


processing the program with test 
data and analyzing the test data runs. 

¢ Preparing final documentation, 
which includes the continuous up- 
dating of all existing documentation 
that may have been previously pre- 
pared. 

In most larger and, in theory, more 
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highly structured departments, lev- 
els of skills are more clearly identi- 
fied — not unlike the industrial en- 
gineer’s perspective of supermarket 
checkout — and quantified and tech- 
nical expertise is represented by per- 
sonnel assigned to known special- 
ties. 

Therefore, a number of people uti- 
lizing some of the productivity tech- 
niques previously mentioned may be 
involved in writing the same pro- 
gram, each contributing a specific 
strength or skill to the process. 

Of course, all of these productiv- 
ity techniques have an overhead at- 


tached to them. 

A staff structure of some sort is re- 
quired to maintain, control and mon- 
itor the utilization of these methods. 
Obviously, many data processing en- 
vironments cannot afford this luxury 
of staff and overhead. 


Overhead and Size 


Thus, effective utilization of some 
of these productivity improvement 
techniques really depends upon 
whether the data processing depart- 
ment can afford and manage the as- 
sociated overhead. Even the smaller 
department, however, can take better 


“The human element may now 
be ... the most valuable — 
and costly — element of all” 


’ 


advantage of the personnel resources 
it does have. 

In many respects, the smaller data 
processing department has a sizable 
advantage over its larger brother. 
The smaller the size, the closer the 
relationship between members of 
the department and the more inti- 
mate the knowledge of one another's 
abilities. 

Although the smaller department 
may not be able to afford the produc- 
tivity tools some larger departments 
have, it does have the advantage of 
more frequent interaction at a much 
more intense level, which results in a 
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better understanding of the skills of 
the members of that department. 
Thus, some small departments may 
be far better equipped to handle the 
matching of skills to problem needs. 


Estimating Techniques 


For those who are looking for a sys- 
tematic, basically mathematical ap- 
proach to improving productivity, 
there are a number of techniques for 
estimating the amount of program- 
ming time and other resources re- 
quired to write a program or system 
file. 

Most of these methods involve seg- 
menting the program or system into 
a series of small elements such as file 
structures, file accessing techniques, 
processing algorithms and process- 
ing interrelationships, if any, with 
other systems. All these elements are 
then assigned weights or values. Pro- 
gramming staff members who would 
be assigned to these particular ele- 
ments are also rated according to lev- 
els of skill. 

These rating factors for both pro- 
gram complexity and programming 
staff capabilities are then assigned 
time values and the resultant arith- 
metic extension is an estimate of the 
amount of time required to complete 
the program or system. 

Despite the level of sophistication 
some may achieve, these estimating 
techniques still rely on the same ba- 
sic approach taken by the industrial 
engineer — the process must be 
studied and broken down into its sig- 
nificant elements 


The Human Element 


These estimating techniques, how- 
ever, are cold and impersonal. In my 
experience, the problem with strictly 
quantifying characteristics and capa- 
bilities is that the human element is 
seldom considered. For that matter, it 
really cannot be considered under 
this system because it cannot be 
quantified 

And any manager who neglects to 
consider the human element is not 
taking full advantage of his most 
valuable resources. In fact, as noted 
at the beginning of this article, the 
human element may now be consid- 
ered the most valuable — and costly 
— element of all. 

In other words, the best way to 
know what your people can do, and 
thus to estimate their capabilities, is 
to get to know their ability and per- 
formance under a number of differ- 
ent circumstances. In this way, you 
should be able to come up with esti- 
mates that are equal to, and in the 
majority of cases better than, those 
derived from the techniques de- 
scribed above. In addition, there is 
no known technique that can match 
the experience of senior data process- 
ing personnel in providing estimates 
for a project. 


Test Case 


In the process of testing this con- 
cept, we analyzed a system develop- 
ment project at a large retailing con- 
cern using one of the measurement 
tools described above. 

With information supplied about 
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NEW EXPANDED COURSES UPDATED TO 
INCLUDE CURRENT SOFTWARE RELEASES 


1981 NSE COURSE SCHEDULES 


CICS/VS COMMAND LEVEL PROGRAMMING 


COURSE NO. Ci20: 5 Days, $600. 
Lecture/lab providing a thorough review and analysis of functions and 
commands, COBOL coding techniques as well as debugging techni- 
ques using EDF (execution diagnostic facility) and dump analysis will 
be taught. Complementing the course is a comprehensive 400 page 
text and reference manual. 

DENVER 


OCT. 5-9 

OCT. 19-23 LOS ANGELES 

NOV. 9-13 DALLAS 
ATLANTA 


NOV. 16-20 
NOV. 30-DEC. 4 CHICAGO 


VSAM PROGRAMMING & STRUCTURE 
COURSE NO. V100: 4 Days, $480. 


Lecture/lab providing an in depth review of the facilities and structure 
of VSAM. Particular attention will be given to efficiency and perfor- 
mance factors. A comprehensive 450 page text and reference manual 
accompanies the course. 


OCT. 12-15 
OCT. 26-29 
NOV. 2-5 
DEC. 7-10 


DENVER 

LOS ANGELES 
ATLANTA 
CHICAGO 


- NSE EXPENSE SAVERS REDUCE COSTS! 


To help minimize costs NSE courses include these money saving features: 


A CONTINENTAL BREAKFAST and LUNCH 
with every class session. 


Experienced Instructors 

The instructors are not only excellent professional educators, but also 
function as technical consultants in the subjects they teach. That ex- 
perience gives our instructors a very practical down-to-earth 
knowledge to the student emphasizing the best techniques to use and 
how to avoid common errors and performance pitfalls. 


TRANSPORTATION 
between the airport and the conference hotel, 
at no additional charge to our 
out-of-town guests 


WHY NSE EDUCATIONAL DIVISION COURSES ARE OUTSTANDING! 


The Teaching Methodology 

The teaching methodology used employs a four step method: In- 
troduction, description, example and exercise. The introduction and 
description covers the topic in the classic lecture manner. Examples 
are of common usage for the topic, bringing the subject town to a 
practical level. This provides a more comprehensive and useful under- 


standing of the topic. The self checking exercise for each topic en- 
forces comprehensive understanding and produces a high level of 
subject retention. 


A Partial List of NSE Clients 


Advance Transformer (North C.F. Industries General American Illinois Bell Telephone Loyola University of Chicago 
American Phillips Chicago Transit Authority Transportation Company Morton-Norwich Products, 
Corporation) County of Cook of the Corporation International Harvester Inc. 

Aldens State of Illinois Georgia Kraft Company Company The NCR Corporation 

Bell & Howell Crane Company Health & Hospital Interstate United Northern Illinois University 

Canon John H. Evenhouse & Governing Commission of ITT Courier Terminal Northwestern Memorial 

The Ceco Corporation Company Cook County Systems, Inc. Hospital 


Sangamo Weston, Inc. 
Southern University 
Tennessee Valley Authority 
Triton College 
University of Illinois, 
Chicago Circle Campus 
White Motor Corporation 
Yancey Bros. Co. 
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MAIL NSE RESERVATION & INFORMATION CARD TODAY! 


Advance payment is required. Refunds will be granted Registration will be processed upon acceptance by NSE. 
only if written cancellations are received 2 weeks prior NSE reserves the right to cancel or reschedule proposed 
to the beginning of cancelled class. classes with full refund privileges. 

To Register: Complete and mail this form or phone NSE collect. 
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NATIONAL SOFTWARE 
ENTERPRISES, INC. 


EDUCATIONAL DIVISION 
310 West Lake Street 
Elmhurst, IL 60126 


(312) 279-3836 
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OPlease include me in any future Basson nme soled 


mailings. > 
AREA CODE/PHONE NUMBER 


OPlease send additional information. 


WRITE OR PHONE TODAY! CW-9-1! 
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the employees and the 
problem, we attempted to 
use the tool to come up with 
an estimate of the time re- 
quired to execute this partic- 
ular problem solution. 

While we were doing this, 
we made a request of the 
programming manager, who 
believed in these types of 
measurement tools but felt 
the element of human judg- 
ment was crucial to the prop- 
er evaluation ahd possible 
adjustment of the tools’ esti- 
mate. 

We asked this person to 
evaluate his staff, the person- 
nel he would assign to the 
problem, and to come up 
with an estimate of what pro- 
gramming efforts would be 
needed to complete this as- 
signment. 

The programming manager 
and I were comparable in 
terms of experience, skills 
and education. However, 
when the estimates were 
compared with the actual 
performance eight months 
later, the difference between 
the two was astounding. 

The programming manager 
had estimated the project 
within an error of 8%, while 
we, using the estimating 
tool, had arrived at an esti- 
mate that was off by 18%. 


The Difference 


His advantage, of course, 
was his knowledge of his 
staff. The difference proved 
that although tools may ex- 
pedite the development of 
an estimate, only the knowl- 
edge of a seasoned profes- 
sional in contact with his 
people on a day-to-day basis 
can provide the fine tuning 
necessary to make a really 
meaningful estimate. 

In recent years, users have 
been clamoring for the de- 
velopment of facilities to aid 
programmers in_ coding, 
thereby increasing their pro- 
ductivity. Hardware and 
software vendors have come 
up with various productivity 
tools, such as data base man- 
agement systems (DBMS), 
application generators and 
on-line programming facili- 
ties. 

Each of these tools can aid 
in particular areas of the pro- 
gram development cycle, 
and their use does help to 
lower the amount of time 
spent by the programmer in 
that particular area of the cy- 
cle. 

DBMS, for example, allows 
the centralized construction 
and maintenance of all file 
information for the program- 
mer. However, the program- 
mer must approach the data 
base administrator and iden- 
tify the data needs for the 
program. The data base ad- 


ministrator will provide the 
data base segment for use 
within the program. 

On-line programming facil- 
ities allow programmers to 
avoid the problems so com- 
monly associated with batch 
job development. It allows 
them to work at their own 
pace utilizing a CRT, to write 


program code, test it and ac- 
tually structure test files and 
data for program testing. 


Using Users 


Application generators also 
allow people with lower lev- 
els of skills, such as actual 
end users or less experienced 
programmers, to work on the 


development of applications. 
This is extremely important 
because it further reduces 
the inaccuracies commonly 
associated with the end- 
user/ programmer analyst in- 
terface that is traditionally 
required. 

With the end users doing 
more of their own develop- 


ment effort, the traditional 
errors that can creep into sys- 
tems or programs are usually 
minimized. 

These tools have their place 
in the data processing de- 
partment that can afford 
them. They do, however, 
have both a dollar cost and 
hardware overhead associat- 





PRIME AND VAX, 


HEY, 


I did it myself 


with INFO. 


Guess who's using INFO 
to write applications? Every- 
one from the President to the 
Purchasing Agent...and the 
Programmers too...in com- 
panies with Prime and 
DEC VAX computers 


INFO IS THE 
HIGH PRODUCTIVITY 
LANGUAGE. 


It is already in use at more 
than 300 installations. Many 
of the FORTUNE 500 use 
INFO extensively and many 
other companies do all their 
data processing in INFO. 


WHY INFO? 


INFO is a true productivity 
language. 

Development time is 
4 to 10 times as fast as 
COBOL. An application that 
takes one week in INFO 
would take four or more 
weeks in COBOL, with 











ot. tery eo 
s' in. ‘'@et 
eeinymahk & A 





access to large data files 
through your host's multi-key 
ISAM 


INFOISA 
RELATIONAL DBMS. 


INFO can relate up to 10 
data files simultaneously —the 
joining process is So easy, 
even Managers and Secre- 
taries can develop their own 
relational data bases. Any 
data base can be normalized 
to fit the relational model, and 
INFO allows relational struc- 
tures to be modified without 
need to re-write applications 


INFO IS COMPLETE. 


# Full Program Development 
and Production Language 

® Query Language 

= Report Generation. 

= Data Entry/Data Update. 


INFO IS FRIENDLY. 


It not only improves pro- 
grammer productivity, it 
improves the efficiency and 
accuracy of users. 

Managers and Secretaries 
agree, INFO’s plain English 
commands are easiest to 
use 





AND 
HONEYWELL L/6 
SYSTEMS, TOO. 


INFO is inexpensive 

Complete and installed, 
INFO costs about one-fifth 
what systems with less capa- 
bility cost 

$14,700 for VAX and Prime 
Systems 

$25,000 for IBM 4300, 303X 
and 370 installations, with 
VM/CMS 

If you want your computer 
to use better language , better 
get the details on INFO 
For a copy of our new INFO 
brochure, write, send cou- 
pon or call (617) 237-4156 
(TWX 710 383 7529) 


7 
HEY. 
Please send 


7 
7 INFO info to: 


INFO FORGREATERPRODUCTIVITY——~SO———C re 
INFO. FOR GREATER PRODUCTIVITY. Address 


HENCO, INC., 35 WALNUT STREET, 
WELLESLEY, MASSACHUSETTS 02181 
(617) 237-4156 






Name 
Title 
Company 
7 City State 
7 Zip Phone 


My machine is aL) 1IBM () PRIME 
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Measuring Programmer Productivity 


ed with their use. 

Thus, management's first 
priority in using these tools 
must be to ensure that they 
are used effectively and that 
they are not intended to re- 
place basic data processing 
skills. They cannot take the 
place of traditional skills 
such as flowcharting, algo- 


rithms development or anal- 
ysis. 

The programmer should 
utilize them only after the 
problem to be solved is thor- 
oughly analyzed and under- 
stood. 

Programmers traditionally 
spend their time as follows: 

¢ Designing and analyzing 


the problem to be solved — 
40%. 

¢ Coding the solution — 
20%. 

¢ Testing and bench check- 
ing the program — 30%. 

¢ Documentation — 10%. 

Experience has shown the 
key to solving any problem 
lies in first understanding its 


complexity. Thus, every day 
spent on an analysis and de- 
sign results in days (three to 
five) saved in coding, testing 
and checkout. 

In fact, if one includes 
flowcharting or the develop- 
ment of decision matrices, 
one can further reduce the 
time spent on testing and 


Its like multiplying your CICS programming staff by ten. 


TRANS IV lets you increase programming productivity 


ten times or more — 
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This solution-oriented application development system 
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bench checking a program to 
probably around 20%. More 
time spent in planning, anal- 
ysis and evaluation of the 
problem, then, means less 
time spent in coding the so- 
lution, testing and bench 
checking programs. 


Jumping Gun 


There is a tendency to rush 
into writing the program 
code before really knowing 
what the problem is all 
about, a tendency that gener- 
ally results from the user’s 
pressure to get something 
done and from the program- 
mer’s desire to prove his 
worth by showing some re- 
sults. 

This tendency to jump the 
gun and write code immedi- 
ately will result in unneces- 
sary lines of code that will 
undoubtedly come back to 
haunt you later, when sub- 
stantial revisions are re- 
quired or the program has to 
be done a second time to cor- 
rect earlier unrecognized de- 
ficiencies. 

Clearly, then, one of the 
best ways for any depart- 
ment — large or small — to 
improve productivity is to 
make sure that adequate 
planning precedes the writ- 
ing of programs. Fancy tech- 
nique cannot replace solid 
skills and careful analysis. 


Thus, in spite of the grow- 
ing number of aids and tech- 
niques for the programmer, 
the improvement of produc- 
tivity or the measurement of 
programmer _ productivity 
still has one basic require- 
ment: effective day-to-day 
management of these pro- 
gramming resources. 


If the tools are incorrectly 
used or the measurement of 
the programmer is imperson- 
al and oriented toward quan- 
tity, not quality, these tech- 
niques will not be effective. 
Effective management of 
programming personnel is 
the key to improving pro- 
grammer productivity. 


Data processing managers 
usually achieve their posi- 
tions as a result of perfor- 
mance, skills and experience. 
These three key factors, in 
conjunction with the tools, 
aids and measurement tech- 
niques described earlier, are 
the keys to improving pro- 
grammer productivity. 


Even in the management of 
programmers, it is still the 
human element that is most 
crucial in the success of mea- 
suring and improving pro- 
ductivity. 

Tharrington is a principal and 
partner at Case and Company, 
Inc., a management consulting 
firm headquartered in Stamford, 
Conn. 
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By Harry Viens 
What is office productivity? ls it ____ 
word and data processing equip- 
ment, bits and bytes, page counts 
and printouts? The author sees 
three critical components of the 
office: People, Procedures and 


Equipment. He is concerned with 
the people who work in offices, 
the kind of work they do and how 
it gets done. 


a hen talking about productivity, 
®? it is important to keep it in per- 
f spective. Each organization or 
manager has a different set of val- 
ues and will judge how productive a person or 
department is according to different standards. 
However, there is one common standard for 
judging organizational productivity and, for 
the purpose of our discussion in this article, it is 
our starting point: profitability at the end of the 
year. The bottom line. Profitability reflects total 
organizational productivity and the leadership 
effectiveness of management. 

It is upon this premise — that the only com- 
mon measurement of productivity is the reve- 
nue position of the organization at the end of 
the year — that we approach the problem of 

improving productivity in the office. 
A factor which has affected the U.S. rate of 
productivity has been the shift of workers 
from manufacturing jobs to service and 
information jobs. Economists and sociol- 
ogists believe that we are in the midst 
of a shift from an “industrial society” 
to a “service society.” Recent statis- 
tics indicate that 70% of all Ameri- 
cans are now engaged in service or 
government jobs and that more 
than half of all workers are con- 
sidered to be white-collar. This 
part of the labor force is grow- 
ing at the rate of 2% each year, 
and the U.S. Department of La- 
bor predicts that by 1990 office 
workers will outnumber the 
farmers and laborers of the in- 

dustrialized world. 

Because more and more 
people will be engaged in 
service and information 
jobs, it is becoming in- 
creasingly important 
to make sure that 
they are produc- 
tive. As we be- 
come more of 
a __ service 
NS and infor- 
x mation 
- econo- 





my, more money is be- 
ing invested in office 
equipment. While 
managers and other 
professionals receive 
approximately 60% of 
the $800 billion spent 
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spent annually on salaries 
and benefits for office-based 
white-collar employees, 
most of the time and money 
spent in the office has been 
to make the clerical staff 
more efficient. A Booz Allen 
& Hamilton survey recently 
predicted that by the year 
1990, white-collar operations 


will exceed $1.5 trillion an- 
nually. 

In addition, a recent survey 
conducted by Louis Harris 
and Associates of a cross-sec- 
tion of 1,004 office workers 
in the U.S. indicated that 
they believe they could do 
more work in a day if the 
conditions and_ circum- 
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were changed. 


No ‘Quick-Fix’ 


In view of these statistics, it 
becomes evident that any ef- 
fort to increase the rate of 
productivity in America can- 
not ignore the office envi- 
ronment. Increasing produc- 


tivity, however, whether in 
the office or in a factory, is 
not a simple task. It cannot 
be accomplished by the ap- 
plication of a “quick-fix” so- 
lution such as simply buying 
expensive new equipment or 
firing workers and demand- 
ing more from those who re- 
main. 
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Frequently, the solutions 
which are offered in hopes 
of improving productivity 
focus on only one of these ar- 
eas. Most common is the as- 
sumption that new, ad- 
vanced office equipment will 
automatically solve the 
whole problem. Technology, 
however, while playing a po- 
tentially major role in pro- 
ductivity improvement pro- 
grams, is not the whole 
answer. 

Above all, it is important to 
remember that the office is a 
human network, where peo- 
ple — with their different 
habits, attitudes, abilities and 
needs — are the central ele- 
ment in the office environ- 
ment. Office solutions that 
bypass people and the way 
they perform their work will 
clearly not be effective. 

So, while businesses are 
making profits, there is al- 
ways room to improve, to 
capture more of the market 
and become more productive 
as a total organization. 

We believe a better corpo- 
rate understanding of the 
factors that contribute to 
making office workers more 
effective and efficient would 
greatly enhance efforts to 
improve an _ organization’s 
overall productivity. 

What are these productivi- 
ty factors? 

We suggest that any effort 
to improve the organization- 
al contribution of office 
workers be assessed in terms 
of people, procedures and 
equipment. There is no mys- 
tery to this approach. It is a 
very commonsense way of 
looking at what often seems 
to be a confusing office envi- 
ronment. But successfully 
improving and integrating 
these three elements of the 
modern office cannot be 
done without hard work and 
patience. 


People Factor 


People are the life-blood of 
organizations and if people 
aren’t productive, their orga- 
nizations aren’t productive. 
From secretaries to top man- 
agement, employees must be 
motivated to do their jobs the 
best they can for success to 
be possible. 

It can be said, of course, 
that this is obvious — that 
management learns how to 
motivate and manage people 
through on-the-job experi- 
ence and business education. 
Certainly, that should be the 
case, but how many times 
has a new way of doing 
things failed to work because 
the people who have to make 
it work were not involved in, 
or supportive of, the change? 
How many times have man- 
agers gone through a lot of 












































There are 6 key factors for success 
in database systems. One of them is... 
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&" Users of ontine systems are demanding high performance 
with sophisticated backup and recovery facilities. 

oe le IDMS was designed to meet these requirements 
Saaeae through a unique architecture which fully integrates the 
database and datacommunications facilities. IDMS DB/DC 
mm is fully multi-threaded to give you efficient processing in 
both the update and retrieval modes. Also, an applica- 

‘ 4 Sm, tion developed under IDMS DB/DC using the Universal 





Communications Facility will run under any other TP 
A monitor without modification. In addition, IDMS includes 
eae 2 Shared Database System which supports multiple 
CPU's sharing a database, eliminating problems asso- 
ciated with shared Direct Access Storage Devices. 
With the introduction of the IBM 4300, users want 
a system capable of supporting distributed database 
networks. IDMS is the only database system architec- 
turally Gesigned to support not only distributed access 
me toadatabase but distributed database and combina- 
tions thereof. 

Another Cullinane product that’s especially important 
for DL/| users is ESCAPE—an interface that lets you re- 
place DL/| with IDMS without changing the DL/I-based 
application. This means you save all your investment in DL/| 
application programs. 

Attend a free seminar in your area on IDMS, 
the dictionary-driven DBMS which meets the 
six key factors for success in database systems. 
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work to make a procedural or 
system change, and then 
found that the problem all 
along was really a “people” 
problem? 

Without question, the in- 
terpersonal and leadership 
skills of managers play an 
important role in influenc- 
ing the productivity of sub- 


ordinates. And it is frequent- 
ly overlooked that such skills 
can stimulate high levels of 
effectiveness and efficiency 
in the office, even without 
the aid of new procedures or 
equipment. 

Research into managerial 
work habits indicates that 
management is not really the 


science some think it is, but 
rather an art. And the art 
must be further developed 
and refined with regard to 
leadership and motivation if 
office worker effectiveness 
and efficiency are to im- 
prove. 

The office has traditionally 
been treated as if it were a 


factory, where centralization 
and assembly-line-type pro- 
cedures could be applied to 
increase worker productivi- 
ty. Computerization of man- 
ual office functions has often 
reaped savings, but the im- 
pact on worker effectiveness 
has more often than not 
stopped there. Middle man- 


Sytem emer s sty ceive to IT Ky 

cea teem Meare SCCM T A Lo 
time. Now SAS/GRAPH adds a 
new dimension to the powerful, 
time-saving SAS system. 

With SAS/GRAPH, you don’t 
need a different software system for 
each of your different graphics 
devices. The same SAS/GRAPH 
system supports.ADI, Calcomp, 
Chromatics, Hewlett-Packard, IBM, 
Ramtek, Servogor, Tektronix and 
Zeta equipment with device- 
intelligent software. SAS/GRAPH 
also provides a universal driver that 
can be easily linked with vendor- 
supplied software for most other 
el tea 
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Whatever device you use, in. batch 
or interactive mode, you only need 
two or three simple statements to 
produce most displays. And that 
adds up to a big time-savings. 

But best of all SAS/GRAPH is 
integrated into SAS, so you get the 
benefits of the. total SAS system—a 
system now saVing time in report 
writing, statistical analysis, data 
management and as a higher-level 
programming language at more 


than 2500 OS, OS/VS and 


VM/CMS sites. 

And you can add SAS 
(including SAS/GRAPH) 
to your dp staff for 


less than half the cost of a new 
eae iias 

Call or write today. SAS Institute 
Inc., Box 8000, Cary, NC 27511. 
Phone 919/467-8000. Telex 802505. 

In Europe: SAS Institute, The 
Centre, 68 High Street, Weybridge, 
Surrey KT13 8BL, UK. Phone 
0932-55855. Telex 8954665. 


agers have frequently resist- 
ed the centralized main- 
frame computer, viewing it 
as unresponsive, overly 
structured and isolated from 
their daily decision-making 
environment. 

Cost savings and quality 
improvements in the early 
days of centralized word pro- 
cessing were also lower than 
anticipated. Savings were 
sought through more effi- 
cient typing, but it turned 
out that clerical staffs do not 
spend most of their time typ- 
ing. Quality levels were of- 
ten inconsistent largely be- 
cause quality was. still 
directly related to the indi- 
viduals who compiled, wrote 
and typed the material. 

Similarly, many managers 
rely excessively on written 
and more structured commu- 
nications, ignoring informal 
lines of communications 
with subordinates. It is very 
important that subordinates 
have verbal and lateral con- 
tact with their managers; it 
satisfies their need to partici- 
pate and allows the manager 
to get honest reactions and 
feedback that would not 
come through in a one-way 
memorandum. Recent sur- 
veys indicate that workers 
believe they could be more 
productive if they were to re- 
ceive more encouragement 
from managers and supervi- 
sors. 

In general, it is a good poli- 
cy to design new office sys- 
tems and procedures around 
those that have to make them 
work — be they managers or 
support staff — rather than 
unilaterally force changes 
and be sorry later. 

Make more environments 
“good environments.” In the 
survey conducted by Louis 
Harris and Associates, Inc., it 
was found that the majority 
of office workers feel there is 
a strong correlation between 
the quality of work environ- 
ments and the quality of job 
performance. 

For instance, 71% of office 
workers felt that improve- 
ments in air temperature and 
circulation would help make 
them more productive. A 
majority (67%) also cited a 
need for quieter offices to in- 
crease concentration. And 
54% thought better or more 
office equipment could con- 
tribute to improved work 
output. 

The office is a dynamic 
place where people often 
work on several projects at 
once and are frequently in- 
terrupted by the phone, their 
superiors, or other workers 
who need information. It is a 
place where information 
must be easily accessible and 
readily understandable. Of- 











fice work is a mixture of re- 
petitive, standardized, struc- 
tured activities and the often 
spontaneous __ unstructured 
activities which characterize 
the information flow be- 
tween higher level employ- 
ees. 

Studies show that managers 
work at an unrelenting pace; 
their activities are character- 
ized by brevity, variety and 
discontinuity; they are 
strongly oriented to action 
and dislike reflective activi- 
ties.' Managers strongly pre- 
fer the verbal media of tele- 
phone calls and meetings to 
any highly regulated hierar- 
chica! decision-making sys- 
tem. Also known from previ- 
ous research is that the vast 
majority of mail a manager 
receives is of no immediate 
or specific use in making im- 
portant decisions. 

Certain human characteris- 
tics must be carefully consid- 
ered when planning.the of- 
fice environment. For 
example, people have a lim- 
ited ability to recall informa- 
tion. They need to converse 
and interact with others. 
They need a certain amount 
of privacy. They need to 
move around to retain their 
vitality. They need positive 
feedback and _ recognition 
And, they like attention. The 
famous Hawthorne experi- 
ments taught us some time 
ago that attention is in itself 
a motivator.’ 

So what does this tell us 
about office design? Most 
importantly, it tells us that 
the office environment does 
have an influence on job per- 
formance in terms of person- 
al comfort, work flow and 
the employee’s capacity to 
assimilate and access infor- 
mation. 

There are many examples 
of the negative effects of 
“bad” environments and bad 
office design. The important 
thing to remember, however, 
is that there are as many 
ways to design offices as 
there are organizations and 
individuals to design them 


for. There are no absolute | 


right or wrong ways to do it, 
but there are a few proven 
successful practices: 

1. Involve those who will 
be using the space in the 
planning stage. 

2. Design office space only 
after you understand the 
needs and work characteris- 
tics of those who will be us- 
ing the space. In other 
words, know their proce- 
dures and how they use vari- 
ous office equipment. 

3. Whenever possible, al- 
low individuals the freedom 
to make adjustments to their 
office space. Permit the indi- 
vidual as much creative ex- 


pression as possible. 

Make more jobs “good” 
jobs. In the late 1970s, the 
term “quality of work life” 
gained wide currency in the 
field of industrial relations. 
A fuzzy, broad, inadequate 
term, it sufficiently confused 
enough people to stimulate 
numerous authors to define 


“There are as many ways to design 
offices as there are organizations and 
individuals to design them for.” 


it and detail how it could be 
achieved in the work place. 
Everyone — authors, rank- 
and-file workers and manag- 
ers — ultimately had their 
own definitions. 

Thanks to the American 
Center For The Qualify Of 
Work Life, the meaning of 
the term has since become 


Ps 


four era. But 
ompanied 
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omething 





more focused and better de- 
fined. 


Primary Problem 


One of the primary prob- 
lems with the term is that 
“quality of work life” isn’t a 
single, specific notion. Rath- 
er, it subsumes a whole col- 
lection of terms and notions, 


all of which really belong 
under the “quality of work 
life” umbrella: 

¢ Industrial effectiveness. 

¢ Human resource develop- 
ment. 

¢ Organizational effective- 
ness. 

* Work restructure. 

¢ Group work concept. 
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¢ Labor-management coopération. 
¢ Working together: 
Worker involvement. 
Worker participation. 
* Cooperative work structures’. 
The “quality of work life” concept 
suggests that human energy can be 
more easily released and applied by 
adapting traditional organizational 
management methods to the needs 
and values of the 20th-century work- 
er. This adaptation is particularly im- 
portant in light of the changing na- 
ture of the world work force — from 
a heavily production-oriented labor 
force to a service- or information- 


based labor force. 

We should try to make more jobs 
“good” jobs. A substantial portion of 
office jobs are currently character- 
ized by low pay, little training or ad- 
vancement, little job security, au- 
thoritarian supervision and arbitrary 
discipline.‘ 

In the production environment, the 
result of having too many jobs with 
these “bad” characteristics was ab- 
senteeism, rapid turnover and, most 
important, “don’t-give-a-damn-ism.” 
Employee commitment to the prod- 
uct, the company’s competitive posi- 
tion and the quality of their own 


work all deteriorated. 

As with the office design, there is 
no universal solution. Each organiza- 
tion must customize its solutions to 
its own unique character. This will 
happen naturally if people partici- 
pate in the problem-solving process, 
with the support of top management. 
By recognizing people as the most 
important variable in improving or- 
ganizational effectiveness, the quali- 
ty of work life approach could do 
much to enhance organizational pro- 
ductivity. 

What Is A Procedure? Normally, 
we tend to think of a procedure as a 
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QUALITY YOU’VE COME TO TRUST 


This Fall we celebrate our fifth anniversary. We thank you for 
your support and the reputation that you have helped us 
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predefined sequence of activities re- 
quired to complete a particular task 
or objective. From this perspective, 
procedures can be viewed as a means 
of establishing control over a pro- 
cess, thereby ensuring consistency in 
timeliness and quality of response to 
a given problem or set of conditions. 
Procedures serve as control mecha- 
nisms in an organizational structure. 

Procedures can also be viewed as a 
way of minimizing the time people 
need to complete a task. Or they can 
be seen as the result of the natural 
human tendency to make work easi- 
er by establishing a process that can 
be routinely followed. 

Regardless of how one perceives of- 
fice procedures, there is an underly- 
ing reason for their existence. Proce- 
dures, after all is said and done, are 
really efforts to control the use of 
knowledge within an organization 
— knowledge being defined as use- 
ful information (financial reports, 
sales orders, credit authorizations, 
invoices, memos, telephone listings 
and so on) that has been captured 
within the organization, in one form 
or another. Thus, we can look at the 
office as a sort of clearinghouse for 
knowledge, and procedures as the 
vehicle we use to help us utilize this 
knowledge and achieve our organi- 
zational objectives. 

Procedures can be loosely or strictly 
enforced. They can apply to long- 
term projects or everyday activities. 
They affect everything from the fil- 
ing of information to the processing 
of sales orders to the dictation of 
memos. They can evolve around 
computers, or have nothing to do 
with computers. 

People and procedures are insepa- 
rable. Efforts to improve productivi- 
ty through improvements in proce- 
dures and work methods must 
address total systems — not just indi- 
vidual effectiveness or efficiency. 
Procedures relate to the total process. 
For this reason, it is important to un- 
derstand corporate or departmental 
objectives before implementing or 
changing procedures. It is important 
to ask: “What is it we are really try- 
ing to accomplish?” Is it more work, 
faster work, higher quality work, 
better customer service, cost cutting, 
elimination of red tape, more com- 
petitiveness or better management? 

Once the objective is understood, it 
will be easier to design appropriate 
procedures and work patterns. A 
manager can then go to his staff or 
subordinates and say: “This is what 
we'd like to accomplish. What do you 
think? It is realistic? Can we do it? 
How would you do it? How do you 
see yourself fitting in?” 

A natural conflict often exists be- 
tween people and procedures, as is 
the case when organizations employ 
rigid control systems. These systems 
help organizations minimize redun- 
dancies and inefficiences, allow for 
careful monitoring of important as- 
pects of organizational performance 
(for instance, productivity, financial 
status and staffing levels) and pro- 
vide a concrete basis for taking cor- 
rective action. However, such con- 
trol systems also tend to limit the 





complexity and challenge of jobs. In 
an attempt to pinpoint accountabil- 
ity, these systems often specify in 
considerable detail exactly who is to 
do which tasks — thereby restricting 
the autonomy in jobs.* 

Successful productivity improve- 
ment programs in such environ- 
ments require the use of tailor-made 
strategies. Take the following strate- 
gy used by a middle manager in a 
large bank who wanted to make 
changes in her department. In this 
case, virtually all organizational sys- 
tems were thrown into disarray as 
plans were being laid for introduc- 
ing new data processing equipment 
into the department and, as a by- 
product, reducing staff size by al- 
most one third. The manager was re- 
sponsible for redesigning the work 
flow around the new equipment and 
she took the opportunity to create a 
motivationally sound set of jobs. 

She began by conducting a diagno- 
sis of existing jobs, to identify exist- 
ing motivational strengths and 
weaknesses. She then persuaded her 
staff to generate fresh ideas on how 
to enhance the motivating potential 
of the new jobs. The new ideas were 
then tried out by some of the people 
who would fill the redesigned jobs 
and were further revised, based on 
their reactions and suggestions. 

Finally, when the basic work flow 
and new job descriptions were al- 
most ready, she examined each oper- 
ating system in the unit and made 
changes where necessary to ensure 
that those systems would fully sup- 
port the work and the employees. 
The payoff for all of her efforts was a 
relatively smooth implementation of 
the new system, with minimum em- 
ployee dissatisfaction.° 

What differentiates good proce- 
dures from bad procedures? As with 
measuring productivity, choosing 
the best procedure for a given work 
situation is largely a subjective judg- 
ment. It is also what managers get 
paid for. There are no hard and fast 
rules and the needs of no two organi- 
zations are the same. 

There are, however, some charac- 
teristics of good procedures and pro- 
ductive management attitudes to- 
wards procedures in the office: 

1. Good procedures not only con- 
tribute to the achievement of corpo- 
rate or departmental objectives, but 
they also allow those involved to 
take pride in and identify with the 
completed product or service. 

2. Good procedures allow those 
completing the work as much auton- 
omy as possible in scheduling the 
work and carrying it out. 

3. Good procedures incorporate 
feedback mechanisms to provide of- 
fice workers direct, useful informa- 
tion on the effectiveness of their per- 
formance. 

4. Good procedures assign to peo- 
ple what they do best and to ma- 
chines what they do best. Since orga- 
nizations are increasingly installing 
more and more computers or com- 
puter-based word processors, this is a 
critical point. 

5. Good procedures help meet the 
needs of the individual, as well as 


“With the current burgeoning shift from the 
factory to the office has come a percep- 
tible shift in computer applications.” 


those of the organization. 

Similarly, good management atti- 
tudes toward procedures are charac- 
terized by: 

1. An openness 
changes. 

2. A commitment to looking for 
new ways to improve a process or 
system. 

3. An active encouragement of 
workers’ offering their perspectives. 

4. An awareness of the total system 
and desired objectives. 

5. A willingness to experiment, to 
tinker with the “system” by trying 
new ideas on a test basis. 


to procedural 


With the current burgeoning shift 
from an industrial to a service econo- 
my, from the factory to the office, has 
come a perceptible shift in computer 
applications. From its traditional use 
as a control and number-crunching 
device — typically centralized and in 
the realm of the programmer, sys- 
tems analyst and data processing spe- 
cialist — the computer is increasing- 
ly being applied as a decentralized 
tool for helping office workers at all 
levels do their jobs. The focus is mov- 
ing, quite naturally, from the central- 
ized computer service approach of 
the past, to the decentralized “office 


automation” approach of the future. 

What is office automation? 

It is the process of optimizing, at 
any given time, the cost-effective- 
ness ratio of human vs. technological 
resources in the creation and man- 
agement of knowledge in the office. 

Implicit in this definition are sever- 
al important ideas, all of which cen- 
ter on the Peaple, Procedures, Equip- 
ment concept proposed here for 
improving productity in the office. 

1. Office automation is a process, 
not a product; it is an attitude as 
much as it is an identifiable set of 
hardware and software. It is a com- 
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mitment to considering new ways of 
doing work. 

2. Office automation is an ongoing, 
dynamic activity. As people and or- 
ganizations change over time, so too 
must office automation systems. 

3. Office automation requires a 
careful consideration of the relative 
cost-effectiveness of human _re- 
sources and machines. Basically, this 
means letting machines do what ma- 
chines do best, while letting people 
do what people do best. 

4. The objective of office automa- 
tion is to improve the management 
of knowledge — information which 


has predictive or historical value — 
in the office. 

Of these ideas, the one that relates 
most directly to equipment is the rel- 
ative cost-effectiveness of applying 
machines or people to particular 
tasks. People are best at identifying 
tasks, evaluating the results and 
making decisions based on their ex- 
perience. Machines, on the other 
hand, are much better equipped to 
perform repetitive, routine, tedious 
tasks — the kinds of tasks people 
should not only not do, but typically 
don’t want to do. When computers 
and people are optimally utilized, 


DOS/VSE and DOS/VS users: 


then, the result is not only improved 
cost-effectiveness, but an enhanced 
quality of work life for the employee. 
The primary function of computers 
in the automated office is to con- 
dense the communication and deci- 
sion-making process so that informa- 
tion can be acted on almost im- 
mediately upon being “captured” 
within the organization. When word 
and data processing leverage or re- 
place human effort, they shorten the 
communications and decision-mak- 
ing cycle. , : 
Can an investment in equipment 
produce direct cost savings and a re- 
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turn on investment? 

Yes, it can. Typically, the savings 
take the form of displacing outside 
services, freeing up space and free- 
ing up human resources through a 
reduction in manual effort. Equally 
important are the indirect benefits of 
such investments, which may range 
from improved customer service to 
more effective management deci- 
sion-making to higher quality re- 

rts. 

The possible cost of not investing in 
office automation should also be tak- 
en jnto account. These costs could re- 
alistically be quite high in terms of 
not having needed decision-making 
information available. 

Will equipment disrupt or con- 
tribute to the organization? 

The answer to this question de- 
pends on how well each organiza- 
tion understands the sensitivities of 
its people, the objectives of the orga- 
nization and the limitations and uses 
of equipment. If equipment is forced 
on people, if it is not introduced with 
care, if it is perceived as a threat rath- 
er than an asset, if it does indeed 
make a job “bad,” it will surely be 
disruptive. 

People are the key to getting equip- 
ment installed and operating at opti- 
mal effectiveness. Equipment should 
be introduced and used to help indi- 
viduals do their jobs better, not to 
overly simplify and diminish the 
meaningfulness of their jobs. 

As managers who make decisions 
that impact many people, we should 
refine our management skills. As 
clerical workers, we should seek out 
more responsibility and show that 
we deserve it. We should consider it 
our obligation to tell the boss: “This 
might work better if we try it this 
way.” And as planners, we should be 
concerned about the role of people in 
the office, about what challenges and 
motivates them and how technology 
will impact them. 

To the extent that we are successful 
in creatively addressing our con- 
cerns and responsibilities, tomor- 
row’s office will be a better, more 
productive, more rewarding place to 
work. 

Notes: 

" Harry Mintzberg, “The Manager's Job: 
Folklore and Fact,” Harvard Business 
Review, July-Aug. 1975, pp. 49-61. 

? Robert Propst, “The Office: A Facility 
Based On Change,” Herman Miller, Inc., 
1968. 

* Quality of Work Life; “What's In A 
Name?” General Motors Corporation, 
1978, pp. 7-8. 

* James Driscoll, “People and the Auto- 
mated Office,” Datamation, Nov. 1979, 
pp. 106-112. 

° J. Richard Hackman, Mary Dean Lee, 
“Redesigning Work: A Strategy For 
Change,” Work in America Institute 
Studies in Productivity, 1979, p.9. 

® Ibid, p.14. 


© Copyright 1980 by Wang Labora- 
tories, Inc. Reprinted with permis- 
sion. 


Viens is manager of corporate commu- 
nications at Wang Laboratories, Inc., 
Lowell, Mass. 
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MANUFACTURING PRODUCTIVITY 
MANAGEMENT SYSTEMS 


Ow are major manufacturing companies using the 
awesome power and potential of the computer in 
§ their manufacturing operations? 

a \- To find out, Booz Allen and Hamilton, Inc. con- 
ducted an extensive worldwide survey, utilizing personal in- 
terviews with top management, macroeconomic data and in- 
depth analysis of the recent experiences of dozens of compa- 
nies. The goal: to prepare manufacturers to wield manufactur- 
ing systems as competitive weapons in the ‘80s. 

The firms investigated — 1,480 in all — included 550 in Eu- 
rope, 550 in Japan and 380 in the U.S. and spanned over 15 in- 
dustry subgroups. Annual revenues of the firms ranged from 
$50 million to several billion dollars, most were multinational 
or had extensive export operations, and most had multiple 
manufacturing and distribution locations. Contacts within the 
specific firms generally included the vice-president of manu- 
facturing /operations and the senior DP manager. 

During the course of the study, Booz Allen paid special atten- 
tion to materials management, the area of U.S. manufacturers’ 
greatest focus during the 1970s. Encompassing the ordering of 
materials, production logistics and inventory controls, the ma- 
terials management function controls large amounts of capital 
and has great impact on the bottom line, affecting both the size 
and effectiveness of plant investment. 

The worldwide struggle toward higher productivity is forcing 
individual firms and, indeed, entire industries to face an ines- 
capable prospect: the need for substantial investments in com- 
puter-driven manufacturing systems that involve every facet of 
operations. 

The power of computers continues to increase at a rate that as- 
tounds even the most sophisticated observer; as a result, com- 
puter capability is becoming almost an incidental cost of busi- 
ness. But even the biggest and most successful industrial users 
of the computer are falling far short of their potential in mak- 
ing DP count where it matters most: manufacturing. 

The Booz Allen survey revealed an incredible shortfall be- | 
tween actual results and potential in this area — despite the 
proven value of feasible, installable computerized systems in 
improving both manufacturing and overall business opera- 
tions. 

No more than a handful of truly effective materials manage- 

(Continued on Page 77) 
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appliances and electronics 
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most productive — and 
profitable — manufacturer 
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in the world: 

Much has already been 
said about Japan’s modern 
industrial base and the sup- 
port the government gives 
industry, through tariffs, 
tax structure and the like. 


But there are other reasons 
for Japan’s success. Its firms 
do an excellent job of de- 
signing and implementing 
disciplined and results-ori- 
ented manufacturing sys- 
tems, and they manage their 


businesses. by effectively 
utilizing those systems. 

Specific data from the 
study show how effective 
the Japanese have been in 
adapting the new technol- 
ogy. An analysis of the 
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firms in 15 common indus- 
try groups showed that Jap- 
anese industries were turn- 
ing their inventories 5.7 
times a year, or 50% faster 
than U.S. and European in- 
dustries. 

Performance varied wide- 
ly among the 15 individual 
industry groups. Japanese 
dominance, however, was 
clearly evident and 10 of 
their industries outper- 
formed the U.S. and 14 ex- 
ceeded European industry 
performance. 

Key areas of concentration 
for Japanese manufacturing 
information systems are 
materials management and 
efficient production, with a 
particular focus on systems 
planning and implementa- 
tion. In addition: 

Management's focus on 
long-term direction and 
business strategies ensures 
an evolution of systems de- 
signed to meet future needs. 

The thrust of Japanese 
industry distinguishes 
short-range and long-range 
considerations, allowing 
management to move at de- 
liberate speed to implement 
well-thought-out systems 
in a noncrisis atmosphere. 

Management's worldwide 
travel and observation and 
an attitude open to finding 
improvements in manufac- 
turing systems add the ex- 
perience curves of others to 
its own. 

Consensus-style decision 
making, while time-con- 
suming, fosters understand- 
ing and commitment at all 
levels. 


Personnel transfers across 
functional lines create a 
broad management perspec- 
tive. The free movement of 
personnel also gives man- 
agement the ability to 
schedule operations accord- 
ing to need, while building 
work force skills. 


The focus on materials 
management and efficient 
production is evident: 

End-product schedules are 
designed to balance custom- 
er demand, production ca- 
pacity and vendor capacity. 


Detailed daily schedules 
coordinate in-house and 
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out-sourced (vendor) sup- 
plies and services. 
Just-in-time systems place 
the right amount of material 
at the right place at the right 
time, often eliminating the 
need for safety stocks and 
economic lot sizing. 
Production management 
operates the manufacturing 
systems, including comput- 
er-aided manufacturing and 
computer-aided testing. 
When possible, closed-loop 
systems are used. 
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“Japanese culture facilitates 
the management of attitudinal 
and organizational problems.” 
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(Continued from Page 75) 
ment and manufacturing systems are 
in use today, largely because few in 
top management appear to have real- 
ized the critical need for these sys- 
tems in confronting the complex 
business problems in the ‘80s. 


The Japanese: Out Front 


Japanese manufacturers, the survey 
revealed, are well ahead of their 
American and European counter- 
parts and the reasons seem clear. The 
keys to success in the manufacturing 
and materials management area in- 
cluded making systems development 
the responsibility of operations, 
working carefully to overcome or 
balance conflicting objectives inher- 
ent in different functional areas and 
providing strong top management 
direction in systems design. The Jap- 
anese business culture strongly sup- 
ports these needs and almost all their 
installations have performed very 
well (see Page 76). 

The survey shows that the approach 
that works for the Japanese is not 
unique to their culture. The identical 
approach is used by the few success- 
ful U.S. and European companies. 

In addition to its 1,480-firm interna- 
tional survey, Booz Allen conducted 
84 in-depth interviews with 48 com- 
panies in the U.S., 24 in Europe and 
12 in Japan. Among the major issues 
explored were: 

¢ What are the key ingredients of a 
successful manufacturing system and 
what is its bottom-line impact? 

* To what extent do today’s manu- 
facturing systems relate to overall 
business strategy? 

* How will technology and the eco- 
nomic outlook reshape manufactur- 
ing systems of the future? 

Briefly stated, the survey found that 
successful manufacturing informa- 
tion systems: play a major role in 
raising productivity, profitability 
and competitiveness; have achieved 
significantly greater bottom-line 
benefits for their firms; may make 
the difference between profitability 
and (in many cases) sheer survival in 
the 1980s; provide superior inven- 
tory management, customer service, 
asset utilization, overall manage- 
ment control (including decision 
making) and greater manufacturing 
productivity. 

The study also found that attitudi- 
nal and organizational factors were 
critical to success. Japanese culture, it 
was found, facilitates the manage- 
ment of attitudinal and organization- 
al problems, but successful European 
and U.S. firms have also overcome 
these and other obstacles. 

The key implication of these find- 
ings for top management: A flexible, 
well-integrated manufacturing sys- 
tem linked to corporate goals and 
strategies can play a major role in in- 
creasing both profitability and pro- 
ductivity. 


Winners, Losers and Comers 


The firms surveyed generally fell 
into five performance categories: the 
Uninitiated, the Aware but Wary, the 
Comers, the Losers — and the Win- 
ners (see Figure 1 on Page 78). In 


most cases, successs related directly 
to the stage of development that a 
firm’s manufacturing information 
system had reached. The four stages, 
each increasing in sophistication, 
number of transactions, data bases, 
impact and benefits achieved are: 

* Stage I — Transaction: Focuses on 
automating records and_ reports; 
views the computer as a powerful 
calculator and typewriter. 

¢ Stage II — Statistical Technique: Fo- 
cuses on the development of broader 
applications; frequently uses statisti- 
cal and other quantitative methods. 


Planning (MRP): Features a major ex- 
pansion in materials management 
systems and functions. 

¢ Stage IV — Manufacturing Resource 
Management System (MRMS): A 
closed-loop system that bridges the 
gap between manufacturing strate- 
gies, day-to-day manufacturing man- 
agement and financial accountabil- 
ity. 

Most winners were found in the 
two advanced stages: MRP and 
MRMS; those achieving moderate 
success had reached Stages II and III. 
And while the uninitiated, of course, 





fits of all, the losers — those with un- 
successful systems — were found at 
all four stages. 

The number of winners? A handful. 
Despite the fact that manufacturing 
firms account for about 25% of the in- 
stalled computer base and that most 
of these firms have some manufac- 
turing systems, only 42% of those 
surveyed reported acceptable results. 
Only 12% called themselves winners. 

Perhaps most dismaying of all: 70% 
of the firms surveyed did not even 
audit the results or benefits achieved 





* Stage III Material Requirements 


generally received the fewest bene- 


through their systems. 
The primary focus of manufactur- 
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How do you stay up-to-the-minute 
with the rapidly changing world of 
microcomputer software? Get the 
Lifeboat Catalog. 

The Latest Innovations 

The new Lifeboat Catalog is packed 
with the latest state-of-the-art software. 
And if we publish a new program after 
the latest catalog has gone to press, we 
enclose a flash bulletin in your copy. 

The Greatest Selection 

Because Lifeboat is the world’s largest pub- 
lisher of microcomputer software, our catalog 
offers you the greatest selection of programs for busi- 
ness, professional and personal use. Our more than 
200 programs range from integrated accounting and 
professional practice systems to office tools for book- 
keepers and secretaries to sophisticated tools for pro- 
grammers. Included are business systems, word 
processors, programming languages, database man- 
agement systems, application tools and advanced sys 
tems utilities. 

We specialize in software that runs on most small 
business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape 
and disk cartridges, support well over 100 computer 
brands of domestic and foreign manufacture. 
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documentation. 
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continents. 
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change. 
Get It Now 
Lifeboat now serves tens of thousands of satisfied 
customers with our breadth of up-to-date, fully tested, 
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You may not need all we offer, but we offer just what 
you need. After all, we wrote the book. 


LIFEBOAT WORLDWIDE offers you the world’s largest library of software. Contact your nearest dealer or Lifeboat: 








wee, PO Box 125 = [ Mail coupon to: Lifeboat Associates, 5401 
a 11,836-9028 1651 Third Avenue, New York, New York 10028 
= oo or call (212) 860-0300. 
feboat Associates GmbH ates, SAR | Please send me a free Lifeboat Catalog. 
oe rh the ee 1. 804 A Ri : ; Please send me Lifelines subscription information. 
Telex iM i x. 5213643 (1S0F i ex Be PUeL ¥ PAR | Name _—____ Title — ~ — 
Company—___ caeaaeieeinen 
lifeboat Associates * a 
oe SSS eee eee 
Software with full support 
[e »lines is a trademark of Lifelines Publishing Corporati 
Computerworld/Extra! Page 77 





Beyond MRP 


ing systems varies by continent, the 
survey revealed. 

Inventory management was the 
prime benefit sought in the U.S. and 
Japan, with a focus on materials man- 
agement. Europe, by contrast, sought 
increased output with the focus on 
facilities utilization. 

Another principal benefit sought 
by U.S. firms was better customer 
service — and here, too, the focus 
was on materials management. Suc- 
cessful U.S. firms increased their in- 
stock performance by between 30% 
and 50%, on-time deliveries by 26% 
to 40% and shortened delivery lead 
time by 11%, at the same time reduc- 
ing split orders by 33%. Japan, on the 
other hand, sought to lower the cost 
of goods sold and focused on effi- 
cient production. 

Materials management emerged as 
the key area of opportunity for im- 
proving the manufacturing function 
and increasing profitability. The ex- 
perience of successful firms shows 
that inventories may be reduced by 
one-third or more in a low-growth 


The Uninitiated 


Fragmented responsibility 
for materials — usually at 
low levels of the organiza- 
tion 

thumb’’ 


“Rule of tech- 


niques 
Largely manual systems 


Typical Result: 


Generally achieve few im- 
provements in inventory 
performance 


FIVE PERFORMANCE CATEGORIES 


The Aware But Wary 


Combined some materials 
management functions — 
at middle level 


Developed some analyti- 
cal tools 


Some integrated systems 


Typical Results: 


Inventory performance im- 
proving -— results are 
scarce 


Management believes that 
performance would be 
worse if present systems 
were not installed — but 
this is questionable 


The Comers 


Unified materials manage- 
ment — at senior execu- 
tive level 


Assigned responsibility for 
performance objectives 


Developed several analyti- 
cal tools 


Extensive and generally 
integrated computer sys- 
tems 


Typical Results: 
Frequently experience 
marked inventory  im- 
provements 


Rank among industry lead- 
ers in the management of 
materials, production and 
distribution 


The Losers 


Senior management lacks 
understanding of systems 
and the commitment to 
use them as_ business 
tools 


Organizations not tuned to 
manage materials or bal- 
ance objectives 


Responsibility for objec- 
tives not assigned and/or 
tracked 


Mistrust of systems and 
data accuracy at all levels 


All shapes/sizes of sys- 
tems — manual through 
integrated data base 


Typical Result: 
Inventory performance 
ranges from poor to out of 
control 


The Winners 


Most have modified mate- 
rials, production and distri- 
bution systems to support 
business strategies 


Most have formal pro- 
grams to update systems 
as business goals and 
conditions shift 


Extensive on-line and inte- 
grated data base systems 


Simulation, query and 
‘what if’’ capability 


Distributed processing at 
point of control 


Typical Results: 


Most are achieving major 
inventory improvements 
and excellent return on in- 
vestments 


environment through an effective, 
up-to-date manufacturing informa- 
tion system. 

Successful firms did just that: In 
terms of inventory turnover based 
on costs of goods sold, they increased 
their turns 100% between 1970 and 
1978. The total U.S. inventory turn- 


Senior management uses 
systems to balance cus- 
tomer, production and 
profit prioritiés in varying 
business conditions 


Figure 1 





Now you can be in onthe latest... F.A.D.S. 
THE FAST ACCESS DATA SYSTEM 
FROM SYDNEY 


Sydney's query language, F.A.D.S., offers capabilities like 
IBM's SQL System... for only $8,000 initial lease 


Software which makes the Series/1 the easiest to use and the most 
productive of all minicomputers by complementing IBM’s most 
complex software, RPS' and CM/1. 


F.A.D.S. is a complete, easy-to-use query facility with data 
management capabilities. The system is based on a relational 
data model and supports multiple, independent data tables. 
F.A.D.S. is fully interactive and can be used with any IBM 
installation of TSO or CMS. And, F.A.D.S. can handle almost 
any file structures you are currently using. Combine these 
functions with data encryption, accounting facilities and com- 
prehensive access control and you see that F.A.D.S. 
performs like the higher priced systems 
Use F.A.D.S. to extract data from personnel files or access 
inventory records, or use it as a library retrieval system... or 
think of a hundred other uses for F.A.D.S. fast access and 
query capabilities. Because F.A.D.S. is easy to learn and simple 
to install, you can get the information you need instantly 
Give us a call . Or drop us a note... we'll send you more 
information on the complete capabilities of F.A.D.S. We think 
you'll be impressed that such an inexpensive system can offer 
such sophisticated features. You'll see that this is one of those 
F.A.D.S. that will be around for a long time 
In Canada: 
Cail us at (604) 669-2330 
Or write to: Sydney Development Corporation 

409 Granville Street, Suite 1001 

Vancouver, B.C. V6C 1T2 


Attention: Marketing Division 
In the U.S.: 


Call us at(714) 452-7679 
Or write to: Sydney Dataproducts Inc. 

4204 Sorrento Valley Boulevard, Suite J 

San Diego, California 92121 
Sydney was the first public software manufacturing company 
in Canada with offices worldwide. Sydney provides software 
solutions for people . .. so computers will serve them better. 


RMS 
DATABASE MANAGEMENT SYSTEM 
Multiple indexing 
Dynamic creation of indexes 
Duplicate keys allowed 
Flexible disk space management 
Automatic recovery 
Built-in hash function 
Variable length records 
No special sysgen required 
Integrated data management 


RTP 
APPLICATION DEVELOPMENT AID 
Screen formatting utilities 
Logic flow utilities 
Full use of function keys 
Data validation 
Data transformation 
Data integrity 
Data independence 
Integrated into RMS 
Easy to learn and use 


COBOL, PL/1, FORTRAN and ASSEMBLER compatibility. 
Compatible with RPS, MTM. 

Many flexible and powerful utilities. 

Mature software running in production environments. 

Software which cuts your development time by 50% or more. 
Excellent customer references (Fortune 1000). 

3101 support-full block mode. 

Back end database machine for multiple procesor configurations with 
CM/1, RTP runs on one or more other Series/1’s. 

Software sales, consulting, staff training, full project implementation. 


' EDX Versions, Sept. 1981 
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Colm Kelly at: 
(212) 697-9305 
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over average during the same period: 
up 20%. Successful European firms 
also improved inventory manage- 
ment substantially, increasing their 
turns by 35% in the face of industry 
averages that declined 2% between 
1970 and 1978. 

Comparing successful U.S. firms 
with average U.S. firms over the 
same eight-year period — and as- 
suming seven turns for the success- 
ful vs. four turns for the average firm 
— the bottom-line difference could 
amount to 29% greater profits for 
companies in comparable industries. 
Return on sales could be almost 1% 
higher. 

While all these figures are compel- 
ling, three strategic industries in Ja- 
pan best demonstrate the provable 
potential of superior inventory per- 
formance. 

The average increase in turnover in 
Japan’s automotive manufacturing 
from 1970 to 1978 was only 29% vs. 
30% among U.S. manufacturers. 
However, average turnover favors 
Japan, 11.9 turns to 5.6 turns. 

In automotive parts, Japan in- 
creased turnover by 78% for an aver- 
age turnover level of 11.3 — con- 
trasted with the American increase 
of 22% and average turns of 3.9 — an 
almost three-to-one superiority for 
Japan over the U.S. 

In home appliances, Japan has in- 
creased turnover by 47% during the 
past nine years, with an average 
turnover of 6.5. The U.S. record: an 
8% increase in turnover, averaging 
3.7 turns. 

In electronics — the newest world- 
wide target for Japan — inventory 
turnover has increased 30% during 
the past nine-year period. Average 
Japanese turnover is 6.0, while the 
U.S. turns have decreased 12% and 
averaged 3.2. 


Success and Failure 
Equally Expensive 


Materials management — and man- 
ufacturing information systems in 
general — are costly, and tend to 
range from 2% to 4% of sales in com- 
panies with revenues up to $40 mil- 
lion. In companies with sales over 
$250 million, the implementation 
costs of major systems range up to 1% 
of sales, and sometimes more, de- 
pending on product complexity, sys- 
tems features and length of imple- 
mentation cycle. 

Variable cost factors include the 
time needed for system design and 
the initial installation cycle. Major 
subsystems generally take from 18 to 
30 months for initial installation and 
cutover, and up to four or five years 
for full implementation and routine 
operation. But costs tend to be much 
the same for comparable firms over 
the complete implementaticn cycle. 

Conclusion: Adding up all the costs 
for systems design, programming 
and debugging, special software and 
hardware, personnel training and in- 
stallation — losers, or those in be- 
tween, spent the same amount as 
winners. The cost of failure was, and 
is, the same as the cost of success, 
with one exception: Successful sys- 
tems generate early return on invest- 


ment and provide a pay-as-you-go 
return. Winners tend to recover in- 
vestments from six to 24 months af- 
ter initial installation and cutover. 
Good manufacturing systems at the 
current state-of-the-art must be flexi- 
ble and integrated, and linked to cor- 
porate goals and strategies; they 
must never be isolated or operate in- 
dependently of firmwide objectives. 
As noted earlier, the system best 
suited for the ‘80s is the Manufactur- 
ing Resource Management System — 
the fourth and most advanced stage 
in the evolution of manufacturing 
information systems (see figure on 


“Successful systems generate 
early return on investment and 
provide a pay-as-you-go return.” 


Page 75). 

While an MRMS can be defined ina 
number of ways, it will generally in- 
clude the following: 

¢« A computer model of the business 
to ask “What if?” questions. 

¢ A scale for weighing the most 
profitable trade-offs in a changing 
business environment. 

* A system to plan with and mea- 
sure operations against objectives. 

¢ An operations-oriented system 
that balances materials, production, 
marketing, and distribution activities 
to meet financial goals. 

The key word is flexibility; the suc- 


cessful system must always be adapt- 
able to unforeseen circumstances. 
But for all its sophisticated relation- 
ships and data bases, MRMS is not an 
automated system in its own right. It 
must depend primarily on human 
guidance from the top down and can 
never replace the need for sound 
judgment and decision making. 
Where do we go from here? Sixty- 
four percent of the firms that Booz 
Allen surveyed reported plans to ad- 
vance from their present stage of in- 
formation systems development to 
the MRMS stage. The estimated aver- 
age time required for the transition: 


Phase 2 of perhaps the most 

ive manufacturing system in 
the world today for small-to-medium 
sized manufacturers is now released. 
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We call it simply, The System. 


MCBA’s new Manufacturing System, written in 
DIBOL-11 for DEC PDP-11 mini-computer users, is 
designed to include 16 modular, on-line and interactive 
manufacturing and accounting packages. 

Phase 1, enthusiastically received by the manu- 
facturing environment, includes: Bill of Material 
Processor (BOMP), Customer Order Processing (COP), 
Inventory Management (I/M), Accounts Receivable 
(A/R) and General Ledger (G/L). 

Just released Phase 2 consists of . . . 

— Shop Floor Control (SFC), a comprehensive and 
practical application for the creation and monitoring of 
shop orders and related shop floor activities. SFC also 
provides Capacity Requirements Planning (CRP) — 
work center loading and job/shop order rescheduling; 

— Job Costing (J/C), which provides accurate cost 
reporting and comprehensive variance analysis; 

— Accounts Payable (A/P), which provides 
standard A/P services, and feeds actual costs inte J/C; 
and 

— Payroll (PR), which provides standard PR services 
including detailed distribution of wages to General Ledger 
(G/L). 

Security is an important feature of The System, 
allowing up to 200 passwords for restricted access 


procedures. 


Multi-company capability is also built-in, supporting 
up to eight companies. 

As a recognized leader of independently supplied 
software, currently supplying over 8000 User sites, MCBA 
has been at the forefront of innovative software develop- 
ment since 1974. : 

If you'll compare MCBA’s new Manufacturing System 
to any other on the market, we feel you'll be as excited 
about its release as we are. 

For more information about The System, please 
contact an MCBA Manufacturing Representative. 


ULB 


Mini-Computer Business Applications, Inc. 
2441 Honolulu Ave 

Montrose, CA 91020 

(213) 247-9050/(213) 957-2900 

Telex: 194188 
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from 26 to 30 months. 

This movement to “trade up” infor- 
mation systems is assisted by a num- 
ber of recent developments: new 
technology, industry-specialized 
products; distributed information 
processing (DIP) gains; and integrat- 
ed application software. 

A fifth, very exciting and promis- 
ing stage of manufacturing informa- 
tion system development — the 
Manufacturing Productivity Man- 
agement System — _ tentatively 
dubbed MPMS, will gradually phase 
new technologies into a broader con- 
cept of information-driven manufac- 


turing systems by the mid-1980s (see 
figure on Page 75). 

Farsighted firms on all three conti- 
nents recognize the critical edge that 
MPMS will give them and are al- 
ready planning ahead to integrate 
new technologies into their existing 
systems. MPMS clearly offers tre- 
mendous capabilities and increased 
benefits through the integration and 
use of: 

¢ Computer-aided design — shorter 
design cycles, more standardized de- 
signs, more design iterations. 

¢ Computer-aided manufacturing — 
integrated engineering manufactur- 


ing data bases. 

* Robotics — materials handling, as- 
sembly and production efficiency. 

¢ Computer-aided process planning 
— greater manufacturing control, 
more efficient automated processes. 

¢ Automated materials handling — 
more productive machine tools. 

It all adds up to better planning sys- 
tems with real-time feedback and 
control. The result: more efficient 
overall production, better products 
and higher productivity. 

For all the proven and potential 
benefits of modern manufacturing 
information systems — particularly 


American Software's Jack Gable says: 


“OBS WYLBUR is a classic. It cut costs 


and improved programmer productivity.” 


“WYLBUR measured best” 

... says Jack Gable, VP of 

Software Development for 

American Software Inc., Atlanta. 

When ASI had productivity 

problems, he evaluated the 

most widely used packages. He 
selected OBS WYLBUR because it met all his criteria. 
His programming staff was happy with his choice. 
“User acceptance was overwhelming” 


... he reports. WYLBUR boosted programmer pro- 
ductivity 40% after only two months. After 


eighteen months throughput increased 2 to 3 times. 


It offers the flexibility and ease of operation 

that your staff will like, too, because it’s the multi- 
purpose, on-line system that enables them to 
customize programs quickly and efficiently, while 
eliminating time-consuming, repetitive routine 
work. You can save time and money, because 

your programmers will produce more work with far 
less effort. 

“WYLBUR has grown with us” F 

... he added. ASI found WYLBUR’s capabilities 
more powerful than they anticipated. It’s the all- 
in-one system that grows as you grow, expanding 
to meet your needs. You can streamline your 
operation with WYLBUR, and significantly add 

to your scope...all for very little cost. 
“Outstanding response time” 

...Said Gable. WYLBUR is designed to run at 
maximum efficiency, providing minimal impact 
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on batch throughput. WYLBUR’s 1 to 3 second 
response time was 5 times faster than competitive 
systems. 
“We have experienced highly professional 
and unusual personal service” 
...concludes Jack Gable in summing up his 
relationship with On-Line Business Systems, Inc. 
Let OBS show you a better WYLBUR that 
gives you “big shop” capability without “big shop” 
costs. Through increased programming pro- 
ductivity, you can expect OBS WYLBUR to pay for 
itself in six months or less. 
Take advantage of our free trial offer. 
For immediate information, phone (415) 391-9555 
or simply fill out the coupon below. 


NW ON-LINE BUSINESS SYSTEMS, INC. 


MIN WW 115 Sansome Street San Francisco,California 94104 (415) 391-9555 
\ x 
I'm interested in a free trial of the better 
WYLBUR by OBS 
Send more information 
tinction 
RG Oa ctiscreteiclinciacianiatiaceatlaioe 
ADDRESS 
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*WYLBUR is a registered trademark of Stanford University 


MRMS and the more advanced 
MPMS — the ball remains, as ever, 
in management's court. One can buy 
all kinds of resources, human and 
otherwise, but there are no off-the- 
shelf solutions to the managerial 
challenges that these systems pre- 
sent. Booz Allen’s worldwide survey 
found, however, that there was a 
consistent set of ingredients in suc- 
cessful systems. 


Profile of a Winner 


The profile of a winner, worldwide, 
includes four critical success factors: 

* Conflicting functional objectives are 
balanced through organizational, policy 
and procedural changes. 

Typically, for instance, a business’ 
manufacturing marketing and fi- 
nance functions conflict in the areas 
of inventory investment, customer 
service and manufacturing costs. 
Manufacturing demands long runs, a 
stable schedule and a high inventory 
investment. Marketing demands 
quick availability, complete flexibili- 
ty and a high inventory investment. 
Finance's key goal is a low inventory 
investment. 

¢ Systems are designed to meet both 
long- and short-term business objectives. 

Basic reporting and record disci- 
plines are instituted to support the 
manufacturing information system; 
data bases are created prior to imple- 
mentation. Realistic and agreed- 
upon schedules and milestones are 
established between users and DP 
personnel, and an ongoing update 
program to reflect changing business 
needs is created. 

¢ Sufficient management resources are 
invested at all levels to ensure success. 

Senior management provides direc- 
tion and is involved throughout the 
project; functional management and 
DP designs the conceptual systems, 
defines its goals and objectives and 


; accepts full accountability. First-line 


management implements the system 
and provides feedback and account- 
ability. 

¢ Employees of all types and at all levels 
are educated about the new systems and 
“what's in it for them.” 

Personnel require delicate han- 
dling — education, hands-on train- 
ing, incentives for progress and con- 
tinuing support and reinforcement 
from management. 

Finally, application software — a 
critical aspect of DP — will evolve as 
a fifth critical success factor in the 
‘80s. More basic applications will 
have to be purchased and manufac- 
turers will have to modify them to 
meet unique requirements. Software 
may well become the pacing factor 
on the road to success in manufactur- 
ing systems implementation. 


Reprinted from Outlook, © Copyright 
1981, a quarterly magazine puplished by 
Booz Allen & Hamilton, the international 
management and technology consulting 
firm. 


Harker is a vice-president of Booz Allen 
& Hamilton, Inc. and leader of it Manu- 
facturing Systems Practice. Fox is a vice- 
president in the Operations Management 
Division of Booz Allen. Sf 
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No matter how capable the data base management system 
(DBMS), its benefits can be realized only through user/system 
interfaces that facilitate and support the use of the system and 
the data resources. Much emphasis should be placed on the 
user-oriented aspects of the interface. 

The user/system interfaces of a DBMS fall into two basic cat- 
egories: the programming language interface, or data manipu- 
lation language (DML); and the query language interface 
(QLI). Use of the DML requires programming expertise, 
whereas the QLI was designed for use by nontechnical end 
users. DML statements are embedded in the “host” 
procedural language (Cobol, PL/I, Assembler) in 
which the application programs are 
written. Because the semantics, 
or power, of the host 
languages is 
increased, the 
DML is consid- 
ered to have ex- 
tended the host 
language. Of 


The 
User/ DBMS 
Link 





' A High-Level Languages 


the DMLs available today, most are 
rather primitive as languages; they 
are simply a set of commands used to 
access and manipulate data. They are 
affected by their inclusion as param- 
eters in a subroutine-calling se- 
quence of the host language. Some 
general examples of DML commands 
are OPEN, CLOSE, GET, INSERT, 
DELETE and ORDER. 

The structure of the DML enables 
the programmer to examine the re- 
sults of each call on the DBMS and to 
perform appropriate actions. These 
actions may include accumulations, 
sophisticated calculations, decisions 
and branching and even retrieval or 
update of data in conventional files 
not under the control of the DBMS. 
Although some QLI capabilities that 
are available on the market may per- 
form one or more of the same func- 
tions, none can offer the power avail- 
able in a DML. 

Factors that should be considered 
when examining a DML include: 

¢ The data retrieval and manipula- 
tion functions that can be performed 
in the DML. 

¢ Program/data independence. 

¢ Security and privacy. 

¢ Error detection and responses. 

¢ The extent to which DML is com- 
patible with the architecture of the 
DBMS. 

¢ The ease of coding, testing and 
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debugging. 

DML syntaxes vary significantly, 
but their functions are not entirely 
dissimilar. Regardless of the syntax 
involved, the DML must communi- 
cate certain details to the DBMS to 
enable the DBMS to “understand” 
what the programmer wants done. In 
some DMLs, the user must explicitly 
code most of these details; in others, 
the DML itself generates and passes 
some details to the DBMS. In either 
instance, details include: 

¢ The function being performed 
(for example, INSERT or GET NEXT). 

¢ The program location containing 
data to be passed to or from the 
DBMS. 

¢ The location to which informa- 
tion is to be returned from the 
DBMS. This information may in- 
clude counts of records processed po- 
sition indicators, the name of the re- 
cord type, date and time information 
and other data that may be of interest 
in determining further program pro- 
cessing or may be displayed in the 
event of an unexpected condition. 

* Search logic (for “keyed” retriev- 
als). 

¢ Function modifiers (specifying 
selected alternatives for performing 
the utilized function). 

¢ A description of the data being 
processed, instructing the DBMS on 
which fields are to be returned to the 
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Planning 

and Modeling 
System 


EVALUATE BUSINESS 
OPPORTUNITIES 
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data area and in what formats. 

¢ Additonal information about cer- 
tain selected calls in specific pack- 
ages. 

Not every DBMS requires or per- 
mits this information, nor is it used 
on every call. For instance, search 
logic may be used only on functions 
that search the data base or its index- 
es. Data descriptions may not be re- 
quired when logging, checkpoint- 
ing, or other nondata functions are 
requested. 

It is important to note that the pres- 
ence of functions in a DML does not 
imply that the DBMS is geared to 
processing such calls efficiently. 
Theoretically, most language capa- 
bilities can be interfaced to any 
DBMS architecture. Although most 
vendors have developed DML capa- 
bilities designed to utilize the best 
architectural features of their pack- 
ages, marketing-induced eventual- 
ities can reduce the degree of corre- 
spondence between the DML and 
the DBMS architecture. 


DML Preprocessors 


So far, we have focused on the na- 
ture and functions of DML directives 
without regard to either syntax or 
ease of use. DML directives may be 
in the form of CALL statements on 
DBMS routines, or they may be in a 
higher-level language that must be 
translated into a call. Such transla- 
tion is usually accomplished through 
a preprocessor supplied by the 
DBMS vendor. Alternatively, users 
may write their own preprocessors, 
or preprocessors may be supplied by 
independent vendors. 

A preprocessor usually helps the 
programmer to write fewer lines of 
code. In addition, because preproces- 
sors usually provide mnemonically 
straightforward syntaxes, the pro- 
grammer will make fewer coding er- 
rors and the program will compile 
more quickly. Unfortunately, these 
features are often viewed as the only 
benefits of a preprocessor. 

There are two additional benefits 
often overlooked in preprocessor 
evaluation. The  self-documenting 
code is of great long-term impor- 
tance. Ease of testing and debugging 
may be the most important benefits 
of a preprocessor, but they are often 
overlooked even by the marketing 
departments of vendors that offer 
preprocessors. 


Query Language Interface 


The QLI to a DBMS provides a user 
that is not a programmer with the ca- 
pability to express a request for in- 
formation from the data base, select 
the necessary data, structure and/or 
associate the data and return the in- 
formation. 

Although QLI capabilities vary in 
sophistication, the following basic 
set of functions must be present in a 
QLI. The user must be able to specify: 

¢ The action to be taken. 

¢ The data type or types on which 
the action is to be taken. 

¢ Qualifying characteristics that de- 
termine whether that action will be 
taken. 

Thus, in the theoretical directive: 


“PRINT ALL PERSONNEL 
RECORDS FOR PERSONNEL 
WHOSE DATE-OF-HIRE 

IS 03/21/81!”, 
the word “PRINT” is the action to be 
taken, the phrase “ALL PERSONNEL 
RECORDS” is the data type on which 
the action is to be taken, and the 
phrase “FOR PERSONNEL WHOSE 
DATE-OF-HIRE IS 03/21/81” is the 
qualifying characteristic that deter- 
mines which personnel records are 
to be printed. 

QLI capabilities are designed to by- 
pass several steps in the program- 
ming process: coding, keypunching, 
debugging and testing. In the major- 
ity of environments where QLI pro- 
cessing is made directly available to 
the users, the communication be- 
tween users and programmers can be 
reduced or eliminated as well. By- 
passing these time-consuming pro- 
cesses enables the QLI user to gener- 
ate information within minutes in 
many instances. 

Although ad hoc processing and re- 
sponsiveness to nonstandard man- 
agement information requirements 
have formed the “traditional” role 
for QLI, there are other needs that it 
can satisfy. These additional roles are 
not often assigned a great deal of im- 
portance in determining QLI pro- 
cessing needs. Nevertheless, these 
factors must be recognized and in- 
cluded in any evaluation. These fac- 
tors include QLI in production oper- 
ations and QLI as a programming aid 
and administrative tool: 


QLI in Production Operation 


QLI processes rarely perform as ef- 
ficiently as DML routines and should 
not, as a rule, be used for “produc- 
tion” systems. However, there are 
two circumstances under which a 
QLI could be used for production 
systems: 

* QLI can be used as a “stopgap” 
measure, to meet an information 
need for which manpower has not 
been allocated to code and test a 
DML program. Every effort should 
be made to hold QLI programs of this 
nature to a minimum and to allocate 
human resources to such projects at 
the earliest possible date. 

¢ For infrequently performed oper- 
ations, such as annual processing or 
some seasonal processing, the cost of 
QLI may be less than the program- 
ming costs amortized over the life of 
the application program. Careful 
analysis should be performed before 
these decisions are made. 

A large portion of a programmer's 
time is spent is creating “dummy” 
data for program testing and in writ- 
ing extraction programs or using 
utilities to test the results of update 
programs. Using QLI can reduce 
these costs. It can make the program- 
mers’ tasks easier, increase their pro- 
ductivity and, in many cases, im- 
prove their morale. 


Costs Involved 


In addition to the software cost for 
QLI processing (up to $50,000 for the 
license fee), there are costs for hard- 
ware and for educating users. 

A QLI module, unlike a program 





written for a specific application, 
must be capable of performing a 
large number of processes. QLI mod- 
ules are generalized software and 
have been created to service the wid- 
est possible spectrum of processing 
requirements. 

Thus, QLI modules contain special- 
ized ad hoc logic that is present even 
when the user does not request it. 
Furthermore, QLI modules must in- 
terpret user queries. This necessitates 
scanning, editing, table lookups and 
reformatting before actual requests 
are made on the data base. QLI mod- 
ules must also format output as user 
specifications direct. 

QLI processing entails CPU over- 
head, caused by the scanning and in- 
terpreting functions. The more so- 
phisticated QLI logic modules may 
add as much as 100K bytes to the 
storage requirements. Although in 
most cases, this can be overlaid or 
placed in virtual storage, it can have 
an impact on the efficiency of QLI as 
well as other processing. 

Many vendors claim their ad hoc 
capabilities can be used after only a 
few hours of training. This is proba- 
bly true for less sophisticated que- 
ries. There is a difference, however, 
between using a QLI in its most rudi- 
mentary form and knowing it well. 
Formal training in the use of more 
sophisticated QLI processes may re- 
quire as long as a week of classroom 
activity. 

The following subsections provide 
a brief description of the DML and 
QLI facilities that are available for 
each of the best-known DBMS. 

¢ Adabas — Software AG of North 
America, Inc. Acting as a host lan- 
guage system, Adabas meets pro- 
gramming language interface re- 
quirements through the Adamint 
macro facility that provides the ap- 
plication programmer with a high- 
level call interface. Adamint contains 
a module that allows access to, and 
manipulation of, a select subset of 
the data base for each user view. Ac- 
cess can thus be limited to the data 
actually needed as expressed in the 
user view. 

The standard query language inter- 
face is for Adabas Adascript+ with a 
higher level language, Natural, 
available at optional cost. 

Adascript+ is an interface module 
that permits the use of Adabas as a 
self-contained system. It can be used 
in batch mode, but is most commonly 
used from on-line terminals. Ada- 
script+ is an easy-to-use English- 
like language that can be taught to 
non-DP operating personnel in two 
or three hours. Frequently used Ada- 
script+ queries can be cataloged; a 
macro facility further simplifies their 
reuse. 

Adascript+ offers other extensions 
that provide limited report writing 
capability, including: 

¢ Simple arithmetic statements. 

¢ Headings and captions. 

“Natural” is a powerful, natural 
language that provides end users as 
well as programmers with an easy- 
to-use facility for ad hoc data base in- 
quiry, updating and report genera- 
tion. Natural can also be used for 


“QLI modules contain specialized 
ad hoc logic that is present even 
when the user does not request it.” 


screen format generation, data entry 
through predefined screens and on- 
line transaction processing. Non- 
Adabas files can be processed. Natu- 
ral facilitates the relational data 
structure by allowing users to pro- 
cess, in one program, logical rela- 
tionships from data in several differ- 
ent files, or data from an individual 
file in several different ways. The 
data dictionary is required if Natural 
is to be used to access Adabas files. 

¢ Datacom/DB — Applied Data 
Research (ADR). Application pro- 
grammers access Datacom/DB 
through call statements giving as pa- 


rameters the search arguments of the 
key and the list of data elements de- 
sired. Any number of data elements 
can be accessed in a single call. Pro- 
grams can be written in any lan- 
guage supporting a call statement. 
Programmers can also use Datacom/ 
DB, a data definition language that is 
essentially an extension of Cobol al- 
lowing a high-level, logical defini- 
tion of the data to be used by a pro- 
gram. Datacom/DB statements must 
be translated by ADR’s Metacobol 
processor. 

The query language interface for 
Datacom/DB is provided by the op- 
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tional Dataquery package. An En- 
glish-language query facility, Data- 
query can operate through any 
teleprocessing network to inquire 
into and analyze the contents of any 
Datacom/DB data base. Its Boolean 
logic abilities, together with the se- 
mirelational structure of the data 
base, allow very complex queries to 
be specified. 

*IDMS — Cullinane Database 
Systems, Inc. Programmers manipu- 
late data in the IDMS data base 
through a series of DML commands. 
Cullinane’s DML is a procedural data 
base programming language used in 
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conjunction with Cobol, Fortran, 
PL/I or Assembler. Use of IDMS 
with other languages is accom- 
plished using a mapping (which Cul- 
linane provides) between each DML 
verb and the CALL function. 

In the Cobol environment, the pro- 
grammeyY’s working storage section, 
representing all the records to be ac- 
cessed under the program’s associat- 
ed subschema, is constructed by the 
system. To use the DML, the pro- 
grammer need only insert the com- 
mands into the source program. The 
DML processor checks the syntax, 
validates the logic, flags errors and 


converts the commands into a format 
compatible with the source lan- 
guage. 

Cullinane offers a choice of two 
query language interfaces, On-Line 
Query (OLQ) and On-Line/English. 
OLQ provides data base access by 
means of a simple, English-like com- 
mand language. Results can be dis- 
played on a CRT terminal or can be 
printed. Data can be retrieved in ei- 
ther logical or physical data base po- 
sition, or by index value. Using Bool- 
ean logic, OLQ allows users to 
concentrate record selection criteria 
by means of logical connectors. Users 
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can catalog frequently performed 
command sequences. 

On Line/English uses the English 
language (as opposed to an English- 
like equivalent) so that requests can 
be submitted in normal conversa- 
tional terms. On Line/English ac- 
cepts ordinary English phrases, in- 
terprets them into computer 
terminology, retrieves the requested 
data, performs simple computations 
when necessary and displays re- 
sponses to the requests. 

¢ IMS/VS — IBM. IMS/VS (as well 
as its DOS counterpart, DL/1 DOS/ 
VS), makes no provision for direct 
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application code. The user writes ap- 
plication programs in Cobol, PL/I or 
Assembly language, for which inter- 
face modules are provided. For access 
to the data base, DL/1 commands are 
inserted in the source program. 
These commands eliminate the need 
for file descriptions and procedural 
coding for data base access. 

IBM’s program product IMS Appli- 
cation Development Facility II (Ad- 
fii) is available as an aid in program 
development for IMS/VS. Adfii op- 
erates interpretively, providing a 
prompting function through menus 
on a 3270 screen. 

The IMS/VS user has two choices of 
interactive query facilities from IBM 
as well as two packages that are avail- 
able from independent vendors. The 
two IBM products are: 

* Interactive Query Facility (IQF). 
This facility allows the applications 
programming function to be per- 
formed at a terminal. With no knowl- 
edge of programming, the user can 
instruct IQF to list and count data 
fields, perform sorting functions 
and format the output. Since IQF 
data bases are also IMS/VS data 
bases, IQF can also use the many data 
base utility programs available to 
IMS/VS. 

* Generalized Information Sys- 
tem/VS (GIS/VS). GIS/VS is a struc- 
tured-file information handling sys- 
tem designed for a dynamic 
operational environment. Combined 
with IMS/VS, it provides a set of 
generalized routines that enable data 
set creation, maintenance and re- 
trieval. The user describes new or ex- 
isting files ina procedure that does 
not require detailed programming. 
These file descriptions enable the 
user to address the contents of files 
by means of symbolic names. 

The two IMS/VS query packages 
supplied by independent vendors 
are: 

¢ ASI/Inquiry — Applications 
Software, Inc. With this facility, 
which operates as an IMS/VS mes- 
sage processing program, inquiries 
are stated in an English-like lan- 
guage that provides comprehensive 
selection logic and information dis- 
play. Data selection is based on 
“and/or” logic, with parenthetic no- 
tation allowed. The hierarchical 
structure and segment logic of the 
data base are transparent to the user. 
Advanced data base concepts can be 
utilized without writing the highly 
procedural programs usually re- 
quired to access data bases in a mes- 
sage processing environment. 

¢ Inquiry IV/IMS — Informatics, 
Inc. Inquiry IV/IMS is a natural in- 
teractive data retrieval language de- 
signed for all users regardless of 
their technical orientation. It oper- 
ates on any terminal supported by an 
IMS or Time Sharing Option system 
and allows the searching of physical, 
logical and multiple data bases to sat- 
isfy an inquiry while maintaining se- 
curity of the data base and perfor- 
mance integrity for system resources. 

This is accomplished through a user 
directory, which profiles the data 
fields and system functions that can 
be accessed and limits the amount of 





processing at a given time. The basic 
language (which can be tailored to 
each installation) allows the end user 
to select, manipulate by arithmetic 
operations and sort and display de- 
tail and/or summary data at the ter- 
minal or in batch mode based upon 
specific conditions. 

The definition language (an exten- 
sion of the basic language) allows the 
user to store frequently used or 
lengthy inquiries or arithmetic oper- 
ations in a directory to be called out 
by using a simple code, eliminating 
the need to input the same inquiry 
repeatedly. The definition language 
reduces the need to write Cobol or 
PL/I retrieval programs. 

¢ Inquire — Infodata Systems, Inc. 
The Inquire DBMS supplies a DML 
that enables application programs 
written in Cobol, PL/I, Fortran or 
Assembler to update and retrieve in- 
formation through the use of a call 
facility. Requests are made by pass- 
ing control blocks as parameters to 
CALL statements. Because fields are 
specified by name, programs are in- 
dependent of the program structure. 
Precompiling is not necessary. 

The self-contained Inquire user lan- 
guage provides an effective query 
language interface. The language im- 
plements the functions of informa- 
tion retrieval and report generation, 
data base maintenance and adminis- 
trative control of processing by way 
of an English-like syntax. 

Queries can retrieve data either by 
direct (keyword) or sequential (field- 
value condition) searching of data 
bases or by a combination of both 
methods. Selection criteria are con- 
nected by the Boolean operators 
AND, OR, AND NOT and LINK. The 
LINK operation implements an AND 
operation between corresponding el- 
ements of repeated fields. Direct-ac- 
cess retrieval can be accomplished by 
specifying keyword roots as well as 
complete keywords in the selection 
criteria. The user language provides 
data manipulation and report gener- 
ation facilities for the retrieved data. 

Inquire is unique in providing for 
text storage, manipulation and re- 
trieval in addition to the usual DBMS 
capabilities. 

* Model 204 — Computer Corp. of 
America. A host language interface 
provides the basic retrieval and file 
maintenance tools for operating on 


Model 204 files. Data requests froma | 


file are initiated with a FIND state- 
ment and its associated parameter 
set: selection criteria consisting of 
various field names and values relat- 
ed by operators and comparatives are 
specified. 

After accepting a statement, the sys- 
tem extracts the key/value criteria of 
the specification from the index area. 
The retrieved index entries are ma- 
nipulated to resolve the specified 
comparative relationships, yielding 
the set of file records that satisfy the 
specified selection criteria. The user 
can then issue GETs against the se- 
lected list. It should be noted that the 
actual data record is accessed only 
when a GET is issued. 

A query language interface for 
Model 204 is furnished by the User 





“Inquire is unique in providing for text 
storage, manipulation and retrieval in 
addition tc the usual DBMS capabilities.” 


Language option. The Model 204 
user language is one of the more 
complex and sophisticated query lan- 
guages, but is very highly regarded 
by users who find it easy to learn and 
use. 

¢ Ramis II — Mathematica Prod- 
ucts Group, Inc. The kamis II system 
offers an optional Procedural Lan- 
guage Interface that allows retrieval 
and maintenance of data base records 
in any specified format through calls 
from Cobol, PL/I, Fortran or Assem- 
bler programs. Fields are referenced 
by field name or description, are 
automatically accessed and the data 


is communicated to the program’s 
work area. The Ramis II data base 
management facility provides the 
necessary hierarchical and network 
interconnections. 

The query facility for Ramis II is its 
built-in language processor that ac- 
cepts free-form, nonprocedural, En- 
glish-like statements. A large reper- 
toire of commands can be used to 
define, access and maintain a data 
base; create reports in a user-defined 
format; generate graph data; create 
catalogs of frequently used proce- 
dures; and build macros of various 
Ramis II functions. 


The language is straightforward, 
yet offers such sophisticated abilities 
as table lookup, concatenation of 
character strings and highly complex 
mathematical operations. 

¢ SQL/DS — IBM. IBM has recent- 
ly introduced SQL/DS as a “new re- 
lational data management system,” 
falling somewhat short of billing it 
as a full-blown DBMS. Since SQL/DS 
is offered as a complement to the 
DL/1 DOS/VS data base manage- 
ment package and is highly query- 
oriented, a discussion of the major 
query languages would not be com- 
plete without including this new- 
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comer. SQL stands for Structured 
Query Language. SQL is a high-level 
data language available to users 
through a CICS/DOS/VS transaction 
(or equivalent), a batch utility and 
application program. 

The language supports data defini- 
tion, access, manipulation and con- 
trol operations. 

SQL statements consist of command 
verbs, optional clauses, language 
ke, words and parameter operands. 
The structured use of verbs and 
keywords in the SQL syntax allows 
precise specification of data requests 
in a readable fashion. SQL state- 


ments and commands can be entered 
from a terminal for query and report 
formatting operations without any 
applications programming. 
Frequently used queries can be 
saved for later use. On-line reference 
information will be saved for later 
use. On-line reference information 
will be provided upon request, in- 
cluding end-user-oriented explana- 
tions of SQL statements, terminal 
commands, messages, system catalog 
tables and the like. 

Although there are many varying 
options regarding the significance of 
the SQL/DS announcement, there 


can be little doubt that, with SQL, we 
are at least being given a preview of 
the query language interface for the 
upcoming IBM relational DBMS. 

¢ System 2000/80 — Intel Corp., 
MRI Division. In addition to the ba- 
sic programming language interface 
functions performed by a DML, Intel 
provides a higher level program- 
ming language extension for System 
2000/80, called Plex. Plex allows ap- 
plications programmers to combine 
Cobol, Fortran, PL/I or Assembler 
statements with System 2000/80 syn- 
tax to produce relatively simple rou- 
tines that can perform complex data 
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base tasks. 

Relational Boolean selection criteria 
can be used. Simple directives pro- 
vide a convenient method for ma- 
nipulating the data in one or more 
data bases. For example, the user can 
dynamically locate a subset of the 
data base that meets specified criteria 
and then get only the selected 
records. When structured views of 
the data are not appropriate, Plex al- 
lows definition of relationships be- 
tween two record types, based on 
common or associative keys. 

Intel offers a choice of two sub- 
systems for use as query language in- 
terfaces, Quest and Quex. Quest, 
which has been in use for some time, 
is an English-like relational language 
facility that can be used by either 
programmers or nonprogrammers 
for creating and updating data bases 
as well as for ad hoc retrieval. It can 
be operated in either on-line or batch 
mode. 

Quex (Query/Update by Example) 
has veen recently put on the market 
as a general-purpose on-line data 
base management program that can 
provide access to data without the 
need to learn a specialized data ac- 
cess language. In operation, the user 
is presented with a menu of items 
that are authorized for access. 

* Total (and Total Information 
System)— Cincom Systems, Inc. 
Communications between applica- 
tion programs and the Total data 
base are accomplished by means of 
the Total datamanagement language 
(DML). The DML relies on the host 
language to furnish the framework 
and procedural capabilities needed 
to perform the data management 
functions. The DML functions with 
the host language at the call or macro 
level to open or close files and re- 
trieve records. Any language with a 
call or exit facility is acceptable to To- 
tal. 

Cincom offers two optional query 
language interfaces, T-Ask and TIS/ 
Query. T-Ask is a well-established 
package that is being used by more 
than 100 Total DBMS installations; 
TIS/Query is a new higher level 
product designed for use with Cin- 
com’s Total Information System 
(TIS). T-Ask is an on-line, directory< 
driven interpretive query processor 
that uses an English-like syntax. T- 
Ask’s data directory contains data 
names and their attributes, relation- 
ships between data names and rela- 
tionships between data names and 
users. 

Besides the query mode, T-Ask op- 
erators in a directory maintenance 
mode for the data administrator and 
a catalog mode that allows users to 
execute previously cataloged proce- 
dures. TIS/Query offers all the capa- 
bilities of T-Ask, but at a higher level 
of user friendliness. It is designed 
specifically for use with Cincom’s 
newly developed comprehensive TIS 
software. 


Engle is Software Editor of Auerbach 
Computer Technology Reports, a 
publication of Auerbach Publishers, Inc., 
Pennsauken, N.]. 









By Donaldson Richmond 





O-L NONSENSE 


Reorsey 


The human resource is the one major resource that the indus- 
try is short of. It is, therefore, the major constraint to expand- 
ed application of the technological advances that are taking 
place in the data processing industry today. The lack of any 
kind of concentrated effort within industry at large to address 
the recruiting problems has spawned the birth and growth of 
some very large satellite industries, which include contract 
consulting firms, software houses and employment agencies 
and search firms. 

This article will review the recent growth history of the com- 

puter industry and the need to modernize its personnel acqui- 

sition process. It discusses the impact of rapid and prolonged 
growth on salaries in the industry. It also takes a look at what 

| effect this growth has had on the data processing professional 

marketplace. The first section wraps up with a look at the im- 

: plications and needs users of computer equipment must come 

to grips with. We will also review search firms, employment 

agencies, contractors and contracting firms as alternatives to 
the personnel acquisition problems. 

The computer industry is growing at a phenomenal rate. 
There is a 213% disparity between the growth rate of the in- 
dustry vs. the growth rate of its human resource component. 
This provides some useful insights into the shaping of a con- 
temporary perspective on a service industry that is having a 
fundamental impact on industry at large. It is an all-encom- 
passing impact that will increase in severity for several years 
to come. 

This presents a big problem to the computer industry and in- 
dustry at large. The major purpose of this article is to identify 
some of the major factors causing the problem. It is also to pro- 
vide some insights into the depth and character of the prob- 
lem and what its trends indicate for the 1980s. Further, it out- 
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lines a methodology to resolve what 
are essentially growing pains. 

These growing pains take on more 
meaning when viewed in terms of 
the industry’s actual growth. To ap- 
preciate the magnitude of the re- 
cruiting problem the industry is fac- 
ing, it is necessary to examine some 
statistics produced by the U.S. De- 
partments of Commerce and Labor. 
An examination of some of the data 
for the manufacturing component 
will help shape the perspective on 
how intense the vigor of the indus- 
try’s growth has been. 

For example, the U.S. Department 


.of Commerce reports that in 1975 the 


value of shipments by manufacturers 
of electronic computing equipment 
was $8,560,000,000. In 1981, the val- 
ue of shipments is expected to reach 
$32,800,000,000 for the year. This 
represents a 283% increase in volume 
over a six-year period. If that trend 
continues over the same number of 
years, then by 1987 the value of ship- 
ments will be in the neighborhood 
of $125,624,000,000. 

Given that this is an industry that 
feeds hungrily on its own advances, 
there is no reason to expect the trend 
to subside. By 1993 the value of ship- 
ments in unadjusted dollars could 
reach $481,140,000,000, or almost 
half a trillion dollars. This is a stag- 
gering rate of growth, as it would be 
for any industry. This growth creates 
many voids in the continuity of 
many aspects of the industry, not the 
least of which is personnel acquisi- 
tion and attrition. 

The growth in the utilization of 
electronic computing equipment has 
been accompanied by sharp growth 
in the number of trained people nec- 
essary to operate, program and ser- 
vice the equipment (see Figure 1). 
The U.S. Department of Labor re- 
ports the number of computer spe- 
cialists, programmers and systems 
analysts employed in the field in- 
creased from 607,000 in 1974 to 
1,032,000 in 1979, which is a 70% in- 
crease. This means the industry was 
in excess of 300,000 people short of 
its needs when the year 1981 began. 

The Labor report did not include 
figures for 1980 and 1981, but some 
industry analysts believe we can ex- 
pect the number to increase in 1981 
by approximately 36% over the 1980 
levels. 

Analyzing the growth data, we find 
some very interesting observations. 
For example, between 1975 and 1977 
the U.S. economy experienced a 
downturn. This was probably due in 
part to the transition from a war- 
stimulated economy to a peacetime 
economy. In Figure 2 on Page 90, we 
see the growth rate of data process- 
ing professionals took a big drop rel- 
ative to the growth rate of all white- 
collar workers in the country. But in 
the two following years, the industry 
began a dramatic climb that, even to- 
day, has not leveled off. By 1985 the 
total number employed in the indus- 
try will exceed 1,754,000 people, and 
2,982,000 by the year 1990. 

The growth of hiring activity and 
its competitive intensity becomes 
clearer when viewed in terms of the 


daily activity. For example, when the 
year 1981 started, the industry was 
hiring an average 930 people daily, 
and by the year 1999 that number 
could exceed 2,688 people each day. 


The impact of the growing shortage 
is reflected in the salary history of 
the industry. A salary survey by 
Source EDP, an established national 
employment firm that placed about 
35,000 people in 1980, indicates the 
average salary for senior program- 
mers with two to four years’ experi- 
ence increased by 56% over a five- 
year period — from 1975 to 1979. 


From the data in Figure 2, we see 
the salaries of all professional and 
technical workers (dotted line) in the 
U.S. were impacted by the econotnic 
downturn. It is interesting to note 
the degree of downturn experienced 
at both the entry and senior levels. 
This clearly demonstrates that the 
brunt of the downturn was borne by 
these two levels. Further, while the 
intermediate level experienced a 
slowdown, the salaries of this group 
continued to climb. 


Today’s experienced professionals 
want more than just a job; they want 
a career, an opportunity to embellish 
and enhance their existing skills in 
data processing. They are quite will- 
ing to move from company to compa- 
ny in order to obtain any back- 
ground desired or perceived as 
needed to accomplish their career 
objectives. 

After putting together the right 
combination of skills and knowl- 
edge, the individual will then offer 
himself to the highest bidder. It is lit- 
tle wonder the industry regularly ex- 
periences an attrition rate that annu- 
ally averages around 30%. The 
overall human resource market for 
data processing professionals today 
can safely be characterized as a ““buy- 
er’s market” — and the sellers are 
keenly aware of it. 

The attrition rate is largely a factor 
of high demand for experienced per- 
sonnel. From 1982 through 1987 the 
data processing industry will absorb 
more than 750,000 new people into 
it. That is a substantial figure for a 
six-year period. Yet, as curious as it 
may seem, this shortage is not at the 
heart of the problem. This gap is ob- 
viously being filled by inexperi- 
enced people. 

The real problem is a shortage of 
trained people. This is due to the 
simple fact that no such pool of expe- 
rienced people will be entering the 
field. Even though computer science 
college graduates top the most-want- 
ed list, the need cannot be filled 
from that pool. 

In addition, there are no colleges in 
the nation that offer the application 
and business exposure that can be 
gained by working in the field. Thus, 
there is no choice but to seek experi- 
enced people from the existing pool 
of resources. The basic problem is a 
function of the laws of supply and 
demand. At the end of 1977, a rate of 
climb out of the recession began that 
is so strong it has not yet leveled off. 

Being in such high demand, the ex- 
perienced professional is on the 





move. In some geographic areas of 
the nation, the problem is aggravat- 
ed by the population shift to the sun- 
belt. 

Moreover, the attrition rate is also a 
function of other natural forces in 
the computer industry’s universal 
environment, the dynamics of which 
are outside of the industry’s ability to 
influence deliberately in any man- 
ner. This places great stress on the 
manufacturing industry, which is 
still reeling from the trauma of one 
and a half decades of war, recession, 
inflation and the realities of natural 
energy shortages. 

For the college student graduating 
with a bachelor’s or Ph.D. degree, 
who even today can expect to start at 
approximately $20,000 and $30,000, 
respectively, it means they will con- 
tinue to be among the most highly 
paid technical graduates in the na- 
tion. 

For those entrusted with the indus- 
try’s management, it includes the fol- 
lowing implications: 

¢ The intermediate-level 
sional is most in demand. 

¢ This is where the most critical 
personnel shortage lies. 

* The competition for this level will 
continue to expand in intensity as 
the industry expands. 

* The problem is industrywide, 
thus industrywide solutions are 
needed. 

* Something: must be done to assure 
the industry that a relatively equal 
distribution of trained personnel 
across it will occur concurrent with 
the expansion. 

* The recruiting function will enter 
a period of rapid maturation. 

Finally, it is reasonable to assume 
users of data processing will become 
more skillful at personnel acquisi- 
tion as the tenure of their exposure 
to recruiting in a resource-scarce en- 
vironment increases. Thus, we are 
likely to see a very tactful, methodi- 
cal and disciplined approach to the 
acquisition of professional human 
resources. 

The need, therefore, is to find some 
method or technique that will mini- 
mize attrition, that at the same time 
will raise the quality of the indus- 
try’s recruiting skills and that will 
provide some way of consistently at- 
tracting and hiring from the avail- 
able resources. Unless the industry 
recognizes these needs and develops 
some systematic approach to address 
the problems, it could find itself fac- 
ing the old problem of raiding talent 
from other corporations. 


profes- 


Alternatives and Solutions 


The major reasons recruiting efforts 
fail today are a lack of recruiting 
standards, inadequate planning and 
a deficiency in interviewing skills. 
The average data processing recruit- 
ing effort today generally has no cor- 
porate or long-range focus. Those in- 
dividuals involved usually have 
conducted only a superficial uninte- 
grated planning effort. 

More important, only a few have 
had any type of training in recruit- 
ing and interviewing. Recruiting isa 
competitive process and it must be 


“Reasons recruiting efforts fail today are a lack 
of recruiting standards, inadequate planning 
and a deficiency in interviewing skills.” 


approached in that manner. 

Those firms that develop a system- 
atic approach to personnel acquisi- 
tion will lessen their susceptibility to 
bad hiring decisions, high personnel 
turnover, missed target dates, high 
recruiting costs, poor staff develop- 
ment and many other problems. 

The problems can be solved simply 
by giving recruiting the same care in 
strategic and tactical planning, orga- 
nizing and execution that any other 
fundamental corporate function 
would receive. 

Some believe the recruiting task 
can be accomplished by making use 
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of search firms and employment 
agencies, and to a degree this is true. 
But it is also true that any recruiting 
endeavor conducted in conjunction 
with an agency must be preceded by 
the corporation’s internal planning 
and organizing effort. 

The irony is that, if the hiring activ- 
ity is unsatisfactory, this could lead 
to a loss of confidence in the agency 
even if the basic problem is the em- 
ployer. Moreover, the unsuspecting 
employer can easily be taken advan- 
tage of by the unscruplous personnel 
agent or firm. This can take many 
shapes and forms. 


The most common is the dual-agent 
approach, where the agency gains 
knowledge of an employer's cadre of 
professional expertise by soliciting 
business with a firm, but uses that 
knowledge to recruit from the em- 
ployer for another firm. Search and 
employment firms can be used for re- 
cruiting, but the employer must do 
the preplanning necessary to present 
the agency with a clearly defined set 
of requirements. 

After all, even if the agency suc- 
ceeds in locating candidates, it is the 
employer who must make the final 
hiring decision; who must assess the 
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ANNUAL MEDIAN INCOME BY LENGTH OF EXPERIENCE 
DATA PROCESSING PROFESSIONALS VERSUS ALL 
(Thousands) 


PROGRAMMERS 
AND PROGRAMMER ANALYSTS 
(6 Months to 1 Year) 


‘77 ‘78 ‘79 ‘80 
YEAR 


* Handbook of Labor, U.S. Department of Labor, Bureau of Labor Statistics, Dec. 1980, Bulletin 2070 


Figure 2 


candidate’s strengths and weakness- 
es; who must determine the candi- 
date’s career goals and objectives; 
who must assess the candidate’s rela- 
tive abilities and map those against 
the firm’s needs. It is the employer 
who must certify and manage the 
personnel firm, and, in the end, must 
accept the ultimate responsibility. 

If the employer's recruiting cam- 
paign is not meeting with success, he 
can always resort to contractors to ac- 
complish the data processing objec- 
tives. But one must consider the 
trade-offs of this approach. Contrac- 
tors are very expensive, relative to 
permanent staff. Their rates are often 
more than twice that of their coun- 
terparts. They usually experience a 
learning curve while becoming ac- 
quainted with the customer's project. 

Complicating this, a second learn- 
ing curve is experienced while they 
become acclimated to the new envi- 
ronment and the employer’s shop 
conventions. Unless this was 
planned for by the client, precious 
time is lost on the project schedule, 
which erodes the viability of the 
planned target date. In addition, con- 
tractor expertise is not retained by 
the hiring organization. 

Contractors can also have an ad- 
verse effect on employee morale. 
Consider the employee with perhaps 
four years’ experience who is earn- 
ing around $30,000 annually in sala- 
ry, which translates to about $15 per 
hour. That is a relatively fair wage 
for anyone with only four years’ ex- 
perience who may or may not have a 
college degree. When that employee 
is exposed to a contractor of roughly 
the same experience and background 
who is sitting at the desk across the 
aisle, yet making $35 per hour, 
which is $72,800 annually, the per- 


manent employee has to question the 
rationale of his own situation. 

The fact that firms are willing to ac- 
cept the trade-offs and risks that are 
associated with the use of search 
firms, employment agencies and 
contract expertise suggests that, 
within reason, they are willing to do 
whatever it takes to get the job done. 
But the biggest deterrent to success at 
personnel acquisition is the data pro- 
cessor himself. 

That is akin to saying that we have 
met the enemy and he is us. But it’s 
true. It is inherent in our nonprofes- 
sional approach and attitude toward 
recruiting. It is a constituent part of 
the reluctance to face the issue head 
on. Indeed, many organizations and 
managers firmly believe that it is im- 
possible to recruit enough perma- 
nent staff each year. 

Falling victim to that self-fulfilling 
prophecy, they regularly allocate a 
portion of the annual budget to con- 
tractors and agencies. This approach 
and attitude is reminiscent of the 
programmer's attitude toward docu- 
mentation during the 60s and ’70s — 
it is a necessary evil ... Leave it 
alone ... It might go away. 

But it won’t go away on its own. It 
will disappear only after the indus- 
try’s management begins to view and 
treat recruiting as a basic corporate 
function upon which much of its suc- 
cess is dependent. The documenta- 
tion function is a good: example of a 
necessary evil that was addressed by 
the establishment of standards and 
methodologies. 


Primary Impetus 


Even though the government had 
published minimum documentation 
standards, the primary impetus for 
the change comes from within the 





industry itself. It is generally known 
as structured methodology and tech- 
niques. Today’s fashionable trend to- 
ward structured analysis and design, 
which is becoming a standard, begs 
good documentation. And it’s get- 
ting it, as we see a parallel trend of 
data processing departments embrac- 
ing the use of word processing 
equipment and professional techni- 
cal writers. 

Consequently, a professional ap- 
proach to documentation is begin- 
ning to emerge. Thus, many of the 
historical documentation problems 
are beginning to disappear. This 
clearly demonstrates not only the 
power and influence of establishing 
standard methodologies and _ tech- 
niques, but also that the industry can 
deal with broad-based problems in a 
systematic way. 

There are signs that the industry is 
beginning to perceive the depth of 
the problem and what can be done to 
address it. For example, a medium- 
size bank in San Francisco has been 
on a recruiting campaign in Europe 
and Canada for the last three years. 
Many firms are establishing “boun- 
ty” programs, in which employees 
are paid up to several thousand dol- 
lars for each new hire they are able to 
attract to their company. Still others 
are paying the new hire a bonus for 
deciding to accept employment with 
the company. 

However, these tactics, which have 
met with a degree of success, are de- 
signed to attract candidates, to bring 
employers and candidates face to 
face. While these tactics may be pref- 
erable to wholesale raiding of other 
companies, what is needed are pro- 
grams designed to evaluate and cap- 
ture candidates. The industry needs 
programs that will prevail over the 
long run. They should be living pro- 
grams, they should encourage devel- 
opment and, above all, they should 
be flexibile and responsive to the dy- 
namics of the industry. 

Many problems associated with re- 
cruiting disappear in a manner simi- 
lar to the documentation problem 
simply by establishing and practic- 
ing standard methods. This is partic- 
ularly applicable to recruiting efforts 
where the need is for recruiting sev- 
eral people. Outlined below is a sug- 
gested set of minimum standard con- 
siderations. 

Personnel acquisition efforts 
should be viewed and conducted as 
campaigns. When this is done, a sys- 
tematic approach to achieving the 
campaign objectives may be devel- 
oped. 

The American Heritage Dictionary of 
the English Language defines a cam- 
paign as: 1. “A series of military op- 
erations undertaken to achieve a spe- 
cific objective within a given area”; 
2. “An operation undertaken, as by 
means of propaganda, to obtain some 
political, social, or commercial goal.” 

Personnel acquisition efforts are 
not military operations, but they are 
competitive endeavors and thus very 
similar in nature. As such, they have 
many things in common with mili- 
tary campaigns. Both require 
thoughtful preparation and precise 


“Today’s trend toward structured 
analysis and design, which is becoming 
a standard, begs good documentation.” 


execution to maximize chances of 
success. Both require effective com- 
munication, teamwork and timing. 
Also, personnel acquisition and mili- 
tary campaigns require strategies and 
tactics. 

Cne can develop a methodology 
based on any combination of facts, 
events and their relationships to 
each other and the environment in 
which the methodology is applied. 
In this manner, a methodology pro- 
vides its practitioner confidence in 
his ability to successfully achieve 
any goal within the domain of real 


may range anywhere from simple to 
extreme. 

At this point, the practitioner has a 
functional perspective on how to 
construct and execute experiments 
following the rules of the method- 
ology and how to prove or disprove a 
theory that has been developed to 
this stage. Adherence to the basic 
rules of a methodology provides its 
practitioner a handy tool for avoid- 
ing dangers and pitfalls that might 
otherwise go undetected. 

Further, the chances that one can 
anticipate and manage a situation to 


enhanced. Moreover, personnel ac- 
quisition campaigns usually require 
teamwork of some sort. 

The planning process should be divid- 
ed into strategic and tactical plan- 
ning. Strategic and tactical goals and 
objectives should be identified. A 
team should be identified to conduct 
the campaign. Ideally, the team 
should consist-of those most skilled 
at recruiting and interviewing. To 
help minimize the loss of good can- 
didates during the interview process, 
training should be provided. 

All phases of the plan should be do- 








possibility; the complexity of the task a desirable outcome are appreciably cumented, distributed to all team 
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No-Nonsense Recruitment 








members and modified as its strategi- 
cal environment changes. The cam- 
paign itself should be structured in 
character. It should have phases that 
are closely monitored as the cam- 
paign moves through completion of 
the tactical objectives to the strate- 
gic/ultimate objective. The phases 
should be a minimum of strategic 
and tactical planning, physical and 
logistical préparation, execution and 
follow-up. 

The motif of the campaign should 
be nothing less than a professional 
image. The motif should focus on 
gaining the respect of all candidates 
and the general marketplace of hu- 
man resources. The plan should ai- 
ways consider and reelate to the en- 
vironment of the market in which it 
is operating. In all cases, it must con- 
sider the implications of operating in 
a seller's market vs. a buyer’s market. 
Records and statistics should be kept 
on all phases and performance as- 
pects of the campaign. 

Finally, no methodology can sur- 
vive without the active support of 
middle and upper management. This 
is especially true in the recruiting 
process, because personnel acquisi- 
tion campaigns tend to be more ef- 
fective when they have a global fo- 
cus, a focus that comes from beyond 
that of an individual manager. In 
this manner, problems that cross or- 


ganizational boundaries and prob- 
lems that have no identified owner 
can be addressed in due course. 

Further, they tend to be more effec- 
tive when conducted as a team. En- 
forcement of the standards by all lev- 
els of management will help instill 
this character into the campaign. 
This in turn will reenforce consisten- 
cy in the picture that is presented to 
the candidate. 

Strategies and tactics should be key 
operations in whatever approach or 
methodology is employed because, 
as Dr. Y.N. Chang notes, “Strategy is 
one of the oldest concepts for surviv- 
al in severe competition and for 
maximizing resources during times 
of scarcity ... In business, strategy 
plays a central role in sustaining a vi- 
able present and a promising future 
for the company. 

“Simply stated, it is an art of gener- 
al management, a game of competi- 
tion and a technique of managing in 
times of rapid change and uncertain- 
ty... Strategic thinking forces one to 
face reality, human dynamics and 
operational constraints. It induces 
one to be information-prone, data- 
based and analytical minded. One al- 
ways explores options, strives for the 
optimum and executes with confi- 
dence and direction” [The Executive, 
March 1981]. 

These standard considerations may 


EDP Professional 
Opportunities in 
South Florida 


Discover the fantastic potential in data 
communications with Racal-Milgo. 





What happens when you put outstanding people in a stimulating environment 
that encourages personal growth? You'll find the answer at Racal-Milgo, a 
leading manufacturer of data communications equipment for over 25 years. At 
our South Florida headquarters, we employ some of the best EDP specialists in 
the nation. And now, record-breaking sales have created opportunities for some 
more just like them. 

Data Base Analyst 

Positions require implementing and maintaining DMS 1100 data bases 
documenting, designing and implementing load/reload programs, training 
users, etc. Aminimum of 2-4 years experience in COBOL and usage of DMS 
1100 preferred. 

Programmer Analysts 

Individuals should have 1-5 years programming experience with business 
applications utilizing COBOL in an on-line database environment. Financial or 
Manufacturing applications, order entry/billing and Univac 1100 experience 
desirable. 

Associate Communication Analyst 

Maintain System programs written in ASC Il COBOL and 1100 Assembler 
language. Assist communications analyst with system generations. Computer 
Science degree, programming and design experience desirable. 

Associate System Software Analyst 

Will be made aware of the procedures for selecting, creating, testing and 
implementation of new software under the direction of senior system personnel. 
Computer Science degree, experience in system related software support, and 
Univac 1100 Assembler exposure preferred. 


Racal-Milgo offers excellent salaries, a complete package of company benefits, 
medical/dental/life insurance, 100% paid tuition, and a liberal relocation 
program. Best of all, acareer at Racal-Milgo gives you every opportunity to 
realize your personal and professional goals. 
If you're serious about ae your career the best it can be, take the first step 

l 


today ... call Tom Parson collect at (305) 591-5211 or send us your resume. A 
brighter future could be just a phone call away. 


Racal-Milgo” 
in-line around the wor! 


Racal-Milgo, Inc., 8600 NW. 41st Street Miami, Florida 33166 
(305) 592-8600 Equal Opportunity Employer 





Page 92 Computerworld/ Extra! 


be adopted in whole or in part. They 
can be modified to accommodate the 
specific needs of any size of organi- 
zation. Since they are considerations, 
most are not executable and require a 
method of application. They are in- 
tended as a guide in developing a 
methodology. In the broader sense, 
however, a methodology is suggest- 
ed by the sequence and structure of 
the list. 

It is important to note the standards 
are based on the following premises: 

1) With a systematic approach, it is 
possible to achieve any recruiting 
goal. 

2) Recruiting is a basic function of 
any business and, therefore, should 
be treated like any other corporate 
project. 

3) Recruiting is a competitive pro- 
cess. 

4) Recruiting is a decision-making 
process between two entities. 

5) Professionals wish to identify 
with other professionals. 

6) The recruiting process is the be- 
ginning of an employee's career with 
a company. 

7) Recruiting and interviewing are 
skills that can be learned and trans- 
ferred. 

8) Time is of the essence during the 
recruting process. 

9) Interviewing is basically a data 
gathering process for the company 
and the candidate. 

10) Since all scientific methods and 
processes are not perfect, they must 
be modified and enhanced from time 
to time as environmental changes oc- 
cur. 

11) Observance of basics and stan- 
dards over the long run will produce 
consistent and predictable results. 

12) All involved in the recruiting 
process are familiar with the com- 
plete set of standards and method- 
ology. 

13) Since the employment process 
is the beginning of an employee's ca- 
reer with a company, this is where 
attribution minimization begins. 

In the end, it does not matter what 
particular approach or methodology 
is used. What does matter is that the 
industry recognizes the implications 
and seriousness of the problem and 
immediately takes steps to solve it. 
Further, it is incumbent on the in- 
dustry to assure itself that a good dis- 
tribution of trained people will occur 
during this period of tremendous 
growth. 

This growth can only be successful- 
ly managed through the use of stan- 
dard methologies and techniques. 
The data processing industry must 
recognize where it is in its growth 
pattern. It is not a fully developed in- 
dustry. It has just come through a pe- 
riod of great expansion. It is about to 
undergo a period of exponential 
growth. 

By 1985 the computer industry will 
pull to within 17% of equaling the 
nation’s mammoth auto industry and 
will probably pass it in the following 
year. Measured only in terms of val- 
ue of hardware, if the current growth 
rate continues, by the mid-1990s it 
could be a $2 trillion industry. In just 
nine years, the number of techni- 


cians will probably double; by the 
mid-1990s, the number of people em- 
ployed in the industry could exceed 
five million. Experience teaches us 
that even in a fast-growing industry, 
trained people are difficult to come 
by. 
The industry’s management must 
recognize that employment agencies 
and contractors alone will not solve 
the problem. Further, continued ex- 
pansion and proliferation of the 
computer is assured by the current 
industry trend of moving the com- 
puter closer and closer to the end 
user, 

Concurrently, the end-user commu- 
nity is beginning to realize the im- 
pact the computer has on the dynam- 
ics of business. For many of the 
positive or negative impacts per- 
ceived in the computer industry, 
there is a corresponding impact on 
the users. The user community is 
about to undergo a revolution in its 
use of and perspective on the com- 
puter. 

Indeed, in many ways it has become 
a schema on the American way of 
life. The computer is no longer a con- 
venient novelty. It has become an 
economic necessity. More and more 
we see computer hardware, program- 
mers and analysts come under the 
control of the end user. This trend 
has created another source of de- 
mand for the experienced data pro- 
cessing professional. The bottom- 
line implication is that the 
competition for experienced  re- 
sources will grow exponentially as 
demand grows. 

As we move through the next two 
decades, the competition for re- 
sources will become keener and 
more sophisticated, because firms 
must compete for human resources 
— not only with processing depart- 
ments, but also with the growing 
number of end users moving into the 
marketplace. 

The firms that develop and practice 
standard methodologies and _ tech- 
niques will most likely survive the 
recruiting crunch with a minimum 
amount of pain. Over the next de- 
cade, the demand for people in the 
industry will grow by about 300%. 
This means the competition for the 
resources could also grow by 300%. 
The industry needs programs that 
will prevail over the long run. 

It should be pointed out that stan- 
dards and methodologies alone will 
not solve the problem. Whatever 
technique is used must be accompa- 
nied by education and training pro- 
grams that prepare entry-level per- 
sonnel to enter the field with a basic 
knowledge of it and prepare experi- 
enced people to move to other disci- 
plines of the industry. 

Until the general education facility 
in the country is fully prepared to do 
this, that burden must be supported 
by industry at large. Our growing 
pains hurt, but they need not kill us. 
The problem has reached critical 
mass. The time to begin is now. 

Richmond is a vice-president with Bank 
of America, San Francisco, where he is in 
charge of administrative/financial sys- 
tems and development services. 
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If software productivity is to increase substantially in the 1980s, then 
software developers must gain better control of the estimating process. 

’ Technological advances in both hardware and software have led to the 
development of larger, costlier software systems. Unfortunately, the 
estimating techniques that determine which systems will be developed 
and which will not have not kept pace with technology. 

This leads to management decisions based on poor or incomplete in- 
formation and causes tremendous losses in productivity. Since most 
decisions relating to budgets, staffing and priorities.are driven by the 
estimating process, more reliable estimates can yield significant pro- 
ductivity improvements. Research into the estimating process has typi- 
cally concentrated on developing mathematical formulas based on 
models of the software development life cycle. However, this approach 
has severe limitations that probably can never be surmounted: 

¢ To be practical, formulas must be based on only a few independent 
variables, but variables affecting project costs are often numerous. 

¢ The importance of a given variable can vary widely from project to 
project and organization to organization. 

¢ Technological changes can easily obsolete a model. 

¢ The formulas cannot anticipate change or contingency with any de- 
gree of reliability. 

Fortunately, the situation is not hopeless. It is the thesis of this article 
that significant improvements in the estimating process can be at- 
tained today. For this to occur, however, data processing management 
must recognize that the problems with the estimating processing are 
predominately management problems, not technical problems. 
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Better Project Estimates 


Although it may appear that there 
are as many causes of estimating 
problems as there are estimates, al- 
most all problems result from a com- 
bination of the following: 

* Undefined deliverables. 

* Incomplete estimates. 

* Outdated estimates 

* Lack of independent review. 

¢ Lack of management understand- 
ing. 

In other words, the real problems 
with estimating center not so much 
around the technology of producing 
a reliable estimate, but rather around 
the management practices that allow 
estimating errors to remain uncor- 
rected and thereby to have a large 
impact. 

In the remainder of this article, we 
will define what an estimate is, then 
discuss each of the estimating prob- 
lems identified above and how 
straightforward management tech- 
niques can be used to pinpoint these 
problems early and to minimize their 
impact. 

Fundamentally, these techniques 
center around integrating the esti- 
mating process into a management 
discipline that is based upon a well- 
defined project life cycle with well- 
defined deliverables, strict change 
control and effective project report- 
ing and control. 

These techniques are based upon 


Applied Information Development, 
Inc.’s (AID) project management and 
estimating guidelines and have been 
successfully used in both small and 
large projects for a wide variety of cr- 
ganizations. 


What Is an Estimate? 


If an estimate is to be useful to man- 
agement, it must be more than a 
number and more than a guess as to 
what a project will eventually cost. 
To be useful, an estimate must in- 
clude four components: 

* Cost. 

¢ Target dates. 

¢ Risk. 

¢ Assumptions. 

Cost is the most obvious component 
of an estimate. 

What is frequently less obvious is 
what the cost means. Unless other- 
wise stated, there will be a tendency 
for management to assume that an 
estimate includes “all” costs. Estima- 
tors, in turn, will tend to estimate 
only direct manpower costs of the 
project team. This potential misun- 
derstanding can be very costly and 
must be avoided by clearly commu- 
nicating what is and what is not in- 
cluded in the estimate of cost. 


Target Dates 


Target dates must be included with 
any estimate for the following rea- 
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sons: 

¢ They will be needed to judge the 
cost/benefit of the system. 

¢ They will be needed to anticipate 
staffing requirements and to manage 
the project effectively. 

¢ They will be needed to compare 
actual progress with estimated pro- 
gress. 


Risk Component 


The next component of an estimate 
— risk — can be defined loosely as 
the probability that actual costs will 
exceed estimated costs. The greater 
the risk, the higher the probability. 
The degree and nature of the risk 
should be communicated with the 
estimate. 

High risk projects warrant examina- 
tion of approaches that can minimize 
the potential for substantial cost 
overruns and minimize the impact 
on the organization if the system is 
substantially delayed. 

Project risk will be inreased if ei- 
ther: 

* An estimating assumption has a 
high probability of being invalid. 

* An invalid assumption can cause 
a significant cost deviation. 

Because of this relationship with 
risk, assumptions are a critically im- 
portant component of an estimate. 
Unfortunately, they are almost al- 
ways neglected. A thorough set of es- 
timating assumptions will include: 

¢ A detailed description of what is 
being estimated. The best way to do 
this is to describe clearly each deliv- 
erable of the effort. 

* A detailed list of project responsi- 
bilities and appropriate target dates. 
This list should include not only the 
responsibilities of the software de- 
velopment team, but also the respon- 
sibilities of the user, the data center 
and so on. 

¢ All assumptions about the project 
environment such as test time, avail- 
ability of test data and equipment 
availability. 

* The degree to which the estimate 
allows for change (for example, 
scope, requirements and design 
changes). 

¢ The degree to which the estimate 
allows for contingency. 

Estimating assumptions form the 
foundation for the estimate. Without 
them, there is no basis to judge 
whether or not the estimate is realis- 
tic. Moreover, it becomes difficult to 
hold the estimator accountable for 
the reliability of the estimate. 

Earlier in this discussion we pre- 
sented the causes of estimating prob- 
lems. Now that we have defined the 
components of a good estimate, we 
can discuss each of these causes and 
the management techniques that can 
be used to prevent estimating prob- 
lems or at least to minimize their im- 
pact. 


Undefined Deliverables 


Problems are inevitable if estimates 
are given before deliverables are 
clearly understood. A typical exam- 
ple of this situation occurs when 
management wants to know how 
much a new system will cost before it 
will authorize any funding. Because 


the requirements for the system are 
not defined, the estimators really do 
not know what it is they are estimat- 
ing. 

This dilemma can be solved only by 
a well-defined life cycle and a 
phased approach to estimating. Thus, 
estimates must be oriented toward, 
and developed in detail for, only the 
current phase in the development 
life cycle. 

A typical life cycle might include 
the following phases: 

¢ Planning. 

¢ Feasibility study. 

« Requirements specification. 

¢ Design. 

¢ Development. 

¢ Acceptance. 

¢ Installation. 

¢ Maintenance. 

Historical data can be used to esti- 
mate total project costs after a de- 
tailed estimate is produced for a giv- 
en life-cycle phase. Management 
must realize, however, that detailed 
estimates can be expected only for 
the current life-cycle phase; esti- 
mates for future phases (and there- 
fore estimates for total project cost) 
will be subject to wide margins of er- 
ror. Funding decisions should be 
made with this understanding. A 
project should be reevaluated at the 
beginning of each phase and fund- 
ing decisions should be based on up- 
dated estimates. 


Incomplete Estimates 


Incomplete estimates are probably 
the most common and also one of the 
most easily prevented causes of esti- 
mating problems. Typical examples 
of this situation are: 

¢ A major component of an estimate 
—such as risk or assumptions — was 
not included with the estimate. (This 
is especially common when estimates 
are communicated verbally rather 
than in writing.) 

¢ Estimates that focus on program- 
ming and testing tasks and do not in- 
clude adequate time for support tasks 
(project management, technical sup- 
port) or nonsoftware deliverables 
(such as documentation and train- 
ing). 

There are two major reasons for in- 
complete estimates. 

¢ A lack of understanding concern- 
ing what an estimate is and what in- 
formation must be communicated by 
an estimate for it to be useful to man- 
agement. 

* A lack of understanding of the de- 
velopment process. The estimator 
may simply not recognize all the de- 
liverables that must be produced by 
the effort, or the estimator may not 
understand the development process 
well enough to identify all the tasks 
that will be required to produce the 
deliverables. 

Incomplete estimates can be avoid- 
ed by having a clear standard regard- 
ing the content of an estimate and by 
having a well-defined life cycle with 
well-defined deliverables. 

Estimating standards must require 
that costs, elapsed time, risk and as- 
sumptions be included with every 
estimate, and management should 
refuse to accept any estimate which 





does not address each area adequate- 
ly. 
A well-defined life cycle is a re- 
quirement for reliable estimates. It 
will minimize the occurrence of in- 
complete estimates because there 
will be less confusion over delivera- 
bles, their content and when they are 
produced. Moreover, since different 
projects will follow the same devel- 
opment steps, it becomes easier to 
compare and contrast varying project 
experience and as a result pinpoint 
missing or inconsistent aspects of an 
estimate. 


Outdated Estimates 


Any software development project 
is an ongoing activity and, as time 
progresses, conditions and circum- 
stances can alter significantly. Be- 
cause of this, estimates can quickly 
become outdated for any of the fol- 
lowing reasons: 

¢ Change. 

¢ Contingency. 

¢ Unplanned tasks. 

* Inaccurate task estimates. 

* Less than optimal staff productivi- 

ty. 

Change is an inevitable aspect of 
any project. In this context, we mean 
any circumstance that can cause a 
predictable change to an estimate. 
Change results not only from re- 
quests to modify or enhance a sys- 
tem, but also from situations that in- 
validate estimating assumptions 
(such as late delivery of equipment 
or difficulties in properly staffing a 
project). 

Unless change is controlled, it will 
be possible for a small, simple system 
to become a large, complex system 
without management knowledge or 
approval. 

The most effective solution to this 
problem is simply to make the cost 
and target date impact of any change 
visible to management. A formal 
change control procedure that re- 
quires all proposed modifications 
and enhancements to be estimated 
and approved before work com- 
mences is essential if management is 
to gain control of the estimating pro- 
cess. 

To be totally effective, the proce- 
dure must also be used to formally 
update estimates whenever estimat- 
ing assumptions prove to be invalid. 
Effective change control helps to 
separate those factors that are be- 
yond the knowledge and control of 
the estimator from other causes of es- 
timating variance. Only in this man- 
ner is it possible for management to 
hold the estimator accountable for 
his estimate. 


Additional Benefits 


Effective change control can pro- 
vide additional benefits. If the user 
requests a significant number of 
modifications to the system, it may 
be an indication that the require- 
ments are not defined well in the 
system specification or are not well 
understood by the user. If the prob- 
lem lies in the specification, priority 
can be given to improving the speci- 
fication. 

If the user does not understand 





what the requirements of the system 
should be, consideration can be giv- 
en to a prototype or “throw-away” 
system. Effective change control will 
provide visibility of these problems 
to management. 

Contingency differs from change in 
that it cannot be anticipated. It repre- 
sents lost time or effort that is report- 
ed to management after it has oc- 
curred. Hardware problems and 
users unavailability for scheduled 
meetings are examples of contingen- 
cy. Contingency, like change, cannot 
be anticipated with any accuracy and 
therefore should be estimated and 
reported separately from individual 
task estimates. 

Excessive contingency time typical- 
ly reflects a poor development envi- 
ronment (such as inadequate testing 
resources or poor user relations). Al- 
though contingency is, by definition, 
not under the control of the project 
team, it is, to some extent, under 
management's control and the causes 
of excessive contingency should be 
examined. Thus, separate reporting 
of contingency can provide another 
tool that management can use to pin- 
point development problems early. 

Unplanned tasks and inaccurate 
task estimates represent problems 
with estimates. These problems can 
be largely controlled by effective in- 
dependent review of estimates and 
periodic reestimates of tasks as part 
of an ongoing project reporting and 
control system. Less than optimal 
staff productivity cannot be antici- 
pated by the estimator, but it can be 
brought to management's attention 
by an effective project control sys- 
tem. 


Lack of Independent Review 


Even good people make mistakes. 
Thus any estimate merits review for 
completeness, consistency and rea- 
sonableness. Conscientious, inde- 
pendent review of estimates pro- 
vides two important benefits: 

¢ Errors can be caught much earlier 
than would otherwise be possible. 

* The knowledge that an indepen- 
dent review will be conducted will 
often cause the estimator to be more 
careful and thorough. 

It is in this area that mathematical 
estimating models can be of most 
value. The formulas can be used to 
pinpoint those aspects of an estimate 
that should be examined in more de- 
tail. Independent review is manage- 
ment’s best hope for detecting miss- 
ing tasks and inaccurate task 
estimates. 


Lack of Understanding 


Even good estimates can be useless 
if management does not understand 
their implications. This situation fre- 
quently leads to the following types 
of problems: 

¢ Management does not under- 
stand the estimating risk and there- 
fore does not develop contingency 
plans to protect against serious de- 
lays or cost overruns. 

* Unrealistic goals are imposed on 
the project team. As a result, exces- 
sive overtime is required early in the 
project, and more staff is assigned 





“Unless change is controlled, it will 
be possible for a small simple system to 
become a large complex system. ” 


than the project can absorb. Produc- 
tivity declines, morale deteriorates, 
key personnel resign and the project 
incurs significant cost overruns. 

¢ The project team does not receive 
the resources (staff, computer time 
and so on) assumed by the estimate 
and therefore estimates are not at- 
tained. 

These problems are often caused 
because management does not find 
the estimated cost or target dates ac- 
ceptable. In these instances, there are 
several options open to management: 

¢ Independently review the esti- 
mate to ensure its validity. 

¢ Reduce the scope of the system. 

¢ Develop alternate approaches that 
might be acceptable. 

Unfortunately, management some- 
times assumes that additional pres- 
sure can turn unrealistic estimates 
into realistic estimates. In the pro- 
cess, management ignores opportu- 
nities to develop alternate approach- 
es or contingency plans that could 
result in substantial productivity im- 
provements. 

Even when estimates are realistic 
and acceptable, management fre- 
quently faiis to understand that esti- 
mates are probabilistic in nature and 
that they must be monitored closely 
if they are to be attained. 

Management must insist that esti- 
mates be updated on a regular basis 








(at least monthly) as part of routine 
project reporting and control activi- 
ties. Only in this manner can man- 
agement ensure that it will receive 
sufficient warning of delays and thus 
be able to react quickly to unforeseen 
events. 


Conclusion 


In this article, we have argued that 
estimating is a management prob- 
lem, not a technical problem. We 
have briefly examined the nature of 
an estimate, the causes of estimating 
problems and the management tech- 
niques that can be used to minimize 
estimating problems. These tech- 
niques are not new, nor are they 
unique to software development. 
They have been used and proven in 
many project-oriented disciplines 
such as engineering and construc- 
tion. Significant gains in productivi- 
ty can be attained in the ‘80s if deci- 
sion making is based on a sound 
understanding of the estimating pro- 
cess and the software development 
life cycle. Recognition that today’s 
estimating problems are manage- 
ment problems is an important first 
step. 


Wilson is managing consultant for qual- 
ity assurance and business systems with 
Applied Information Development, Inc., 
Oak Brook, Ill. i 
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By Peter van der Linden 


Most people in the computer business will have 

heard of the latest state-of-the-art programming lan- 

guage to be announced. Known as Ada, it is named af- 

ter Ada Lovelace, who is claimed to have been the 

world’s first programmer. Ada thus follows the cur- 

rent fashionable trend for naming a programming lan- 

guage in honor of a favorite hero or heroine. Other exam- 
ples include Euler, Pascal, Edison and Euclid. 

But why is there so much interest in this language, and who initiated 
the work on it? How does Ada compare with Cobol? This article takes 
a look at some of the answers to these questions. 

There is little doubt that Ada will eventually become a very impor- 
tant and widespread programming language and may perhaps even 
replace Cobol and Fortran altogether. This scrapping of Cobol may 
well happen in response to market pressures, even though the spon- 
sors of Ada have specifically excluded it from their list of intentions. 
At present, the Ada ef- 
fort is in its infancy, 
so most of the re- 
cent develop- 
ments, and al- 

(See Page 98) 


By Edward G. Nilges 





Since the introduction of structured pro- 

gramming and structured design in the mid- 

1970s, installations are again finding increases 

in software productivity difficult to come by. Be- 

cause of compatibility worries and disappointing 

experiences in the past, use of newer languages 

such as PL/I is rarely considered. This is a sensitive 
issue, frequently debated by technical people. 

This article will look at PL/I primarily from the manager’s 
viewpoint. Following a look at the software manager’s prob- 
lems, we’il assess the costs and benefits of adopting PL/I over 
Cobol. Finally, the use of a training and standards program 
during the introduction of PL/I will be examined; such a pro- 
gram, we'll see, is essential to a successful conversion to PL/I. 

The widely held view that PL/I is more advanced than Cobol 
is lost on the manager. facing either the decision to use PL/I 
from the start or to convert from Cobol development to PL/I 
(thereby having to convert or continue to maintain an inven- 
tory of Cobol programs). Managers will worry instead about 
the following: 


(See Page 104) 











Pascal is in the news these days as a programming 
language that increases programmer productivity, 
contributes to overall software reliability and pro- 
vides operational efficiency. But how does it stack up in 
a business environment? Will it replace Cobol? Is it what 
PL/I should have been? 
Pascal was proposed and developed in the academic com- 
munity, and without the support of that large, enthusiastic 
and often impetuous group, Pascal would not be around today. Pascal 
was designed by Niklaus Wirth at the Eidgenossische Technische 
Hochschule (ETH) in Zurich, Switzerland, and the first Pascal com- 
puter was developed there by Urs Ammann and co-workers. 

For a language designed in 1968, one would assume that the lan- 
guage was slow in taking hold — at least compared with other lan- 
guages in its class such as PL/I and Ada. In this case, however, looks 
are deceiving, because Pascal has been widely used in universities 






















to teach “good” programming 
practices for many years. It is 
only recently that the 
business community 
has picked up Pas- 
cal as a potential 


(See Page 109) 















By Jacqueline A. Stewart 


BASIC 


Of the myriad computer languages available 
today, one of the most popular in use is Cobol. 
I have found that, among the Fortune 500 com- 
panies, it dominates the world of large-scale 
commercial applications. 
For smaller operations and personal computer us- 
ers, the most frequent choice for a programming 
language is Basic. Fortunately, there is a place for both 
in the business community, with one not necessarily outper- 
forming the other. 

A computer executes instructions only when they are present- 
ed in a machine language. A programmer codes symbolic in- 
structions that are translated via a compiler or an interpreter 
—depending on the high-level language used — into the na- 
tive code of the host computer. Subroutines are routines ar- 
ranged so that control may be transferred to them from a mas- 
ter routine and, when processing is completed, return control 
to the master routine. 

Compilers, as appropriate, supply the linkage that combines 
the subroutines into a workable routine and translate the sub- 
routines and linkage into machine language. This compiled 
(See Page 116) 
















































Alternatives to Cobol: ADA 


check-amount PIC 


$”,"9.99. 


month-name redefines check-amount PIC X(10). 


MOVE 100.25 TO check-amount. 
DISPLAY check-amount. 


this would print out 


$*" 100.25 


ADA: No equivalent exists as a basic operation in the language. The identical 
effect can be obtained by writing a COBOL MOVE package, and then 


invoking it so: 


USE cobol_move — package; 


BEGIN 


cobol—- move(100.25, check_amount); 
PUT(check_amount); 


END; 


this would print out 


$100.25 


Figure 1: Data Manipulation 


(Continued from Page 96) 
most of the publicity and work has 
focused on the compiler writing. 
However, this is just one aspect of 
Ada; the language was originally de- 
signed with an entire surrounding 
environment in mind. A description 


of this background and a comparison 
with Cobol will follow, but first, 
some background on the history of 
Ada. 

About six years ago, it became obvi- 
ous to the U.S. Department of De- 
fense (DOD) that its computer appli- 
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cation efforts were being hampered 
by the software crisis it shares with 
the rest of the world. They decided 
to embark on a course of action that 
would be available to few, if any, 
other computer users in the world: 
An official U.S. Department of De- 
fense project was initiated with the 
aim of establishing a single high-lev- 
el language to replace the multitude 
of languages they were using at that 
time. 

Readers with long memories may 
recall that, back in 1957, Cobol was 
originally born in just such a way at 
the initiative of the U.S. Navy. 

The ambitious Ada project began in 
1975 and involved a number of inter- 
mediate stages. The DOD started by 
examining their computing applica- 
tions and then issuing successively 
more definite statements of their re- 
quirements. By June 1978, the techni- 
cal requirements had reached final 
form and were issued as the Steel- 
man Report. 

More than 25 companies bid for the 
contract to supply a programming 
language that would fulfill the Steel- 
man requirements. Most of the major 
computer manufacturers in the 
world were represented, and in June 
1979 the green language from CII- 
Honeywell-Bull was officially adopt- 
ed. The language was renamed Ada 
in honor of Ada Lovelace, who 
worked with Charles Babbage on his 
Difference Engine and who was a 
19th-century English pioneer of 
some of the concepts of modern soft- 
ware engineering. 


Ada Environment 


In view of the overwhelming atten- 
tion paid to Ada language compilers, 
it might seem these form the central 
effort of the original DOD project. 
This is not entirely the case. As the 
emphasis shifts from the language 
design to its introduction and use, its 
environment will become more im- 
portant. In fact, every host installa- 
tion where Ada programs are devel- 
oped is supposed to support an Ada 
environment. 

There is no real counterpart of the 
Ada environment in Cobol. This is 
unfortunate for Cobol because pro- 
gramming environments will be ac- 
cepted more and more over the com- 
ing years and will be recognized as 
invaluable. A programming environ- 
ment can be many things, but is usu- 
ally taken to mean a set of sophisti- 
cated, integrated software tools that 
greatly speed up program develop- 
ment and maintenance. 

It is envisaged that the Ada envi- 
ronment will be similar to, say, the 
APL programming environment or 
the Interlisp programming environ- 
ment. The programmer is supplied 
with all the modern tools and never 
leaves his Adalike surroundings to 
venture into the world of the cruel 
vagaries of the real machine support- 
ing him. 

An integrated data base will exist 
on the computer to cushion and as- 
sist him. The information in the data 
base will not be about sales, products 
or salaries — it will concern pro- 
grams, packages and modules. It is 


intended to be used by both pro- 
grammers and management in the 
ordinary course of their work. 

This data base, together with its in- 
terface to the host system and the 
other programmer tools (editor, de- 
bugger, link-loader, pretty-printer 
and so on) has been termed the Ada 
Programming Support Environment 
(Apse). 

Systems like these really assist pro- 
grammers by providing very power- 
ful editors and other tools that are 
perhaps linked to and integrated 
with each other. They make it possi- 
ble to get the computer to do more of 
the menial repetitive or time-con- 
suming tasks, and they can signifi- 
cantly boost programmer productivi- 
ty. Programming environments (as 
these systems are termed) will be a 
particularly important factor in re- 
ducing or resolving the software cri- 
sis in the years to come. % 

Older, more traditional languages 
such as PL/I, Cobol, Basic and For- 
tran, which currently enjoy wide- 
spread usage, will eventually become 
simply too expensive to use, when 
compared with languages using 
newer technology. After their cost- 
effectiveness has come into doubt, 
these older programming languages 
will be replaced, just as they in their 
time supplanted languages such as 
Comit and Flow-Matic, which are 
now regarded as obsolete. 

Although programming environ- 
ments are not uniquely applicable to 
the Ada effort, this language is an ap- 
propriate vehicle for testing them 
and developing them past their cur- 
rent embryonic state. 

Furthermore, the Ada language has 
been designed with its environment 
in mind; it is integrated and central 
to the theme of the language. It 
would not be easy to provide a simi- 
lar high-quality environment for Co- 
bol, which already suffers from a sur- 
feit of added-on extras: the 
structured programming features, 
the data base module, the ANS 1974 
changes, the teleprocessing module, 
the expected ANS 1982 changes and 
so on. 


Ada Compilers 


Some of the foremost computer sci- 
ence institutions in the world have 
devoted their attention to producing 
a compiler for Ada. Compilers are 
under development by a number of 
organizations: Stanford University, 
Carnegie-Mellon University, Uni- 
versity of Karlsruhe (West Germany), 
the Courant Institute, Intermetrics, 
Inc., Intel Corp., Softech and others. 

However, either their implementa- 
tions are not yet finished or some as- 
pects of the language have been left 
out. If there has been such a great 
deal of work on this programming 
language, why is there no complete 
compiler for it yet? 

There are several answers to this 
question — most hinging on the size 
of Ada and the number of innova- 
tions it introduces. 

Ada is actually a very large pro- 
gramming language, much larger 
than Cobol and almost comparable to 
PL/I in size, but fortunately not in 






















enigmatic baroqueness. For example, 
some compiler writers, such as my- 
self, are using Yacc (which is a parser 
generator tool) to assist in building 
one part of the compiler. 

Yacc comes in three flavors: small, 
medium and huge. Even the huge 
size is not sufficiently capacious to 
deal with the Ada grammar. The 
Yacc at Yale University, where I am 
carrying out some work on Ada, now 
comes in four sizes: small, medium, 
huge and heADAche! It was this 
kind of grossness that led C.A.R. 
Hoare to remark that “Algol-60 was a 
significant improvement over almost 
all of its successors!” 

The size of Ada and its resemblance 
to a kind of infant PL/II has caused 
sharp criticism from some computer 
scientists. The difficulties arising 
from the sheer size of the language 
will be initially reflected through- 
out: in the slowness and size of the 
compilers, in the slowness and size 
of the object code produced, in the 
complexity of the translators and so 
on. 

Nonetheless, these are mostly prob- 
lems facing implementors and sys- 
tems programmers, rather than ap- 
plications programmers who will 
actually make productive use of the 
language. Anticipated advances in 
hardware may also somewhat miti- 
gate these problems. 


The Nitty-Gritty 


How does Ada shape up when com- 
pared to Cobol? Programming lan- 
guages are often categorized by their 
two main aspects: control statement 
facilities and data-structuring facili- 
ties. Or, in Cobol terms, the proce- 
dure division verbs and the data di- 
vision entries. 

Traditionally, Cobol has always 







ADA: 
CASE code IS 
WHEN ‘a’ 
WHEN ’b’ | ’c’ 
WHEN 'd’ 
WHEN others 
END CASE; 


Figure 2: Cobol nested-IF vs. Ada CASE statement. Which of these two 


COBOL: 
process-code. 
IF code = 'a’ 
THEN PERFORM process-a-code 
GOTO finished-code 
ELSE IF code = 'b’OR’c’ 
THEN PERFORM process-bc-code 
GOTO finished-code 
ELSE IF code = 'd’ 
THEN PERFORM process-d-code 
GOTO finished-code 
PERFORM process-unknown-code. 
finished-code. 


=> process_a_code; 

=> process_bc_code; 

=> process_d_code; 

=> process_unknown_code; 


been weak in the former and much 
stronger in the latter. This has been 
tolerable because, in business struc- 
tured programming terms, we recog- 
nize that data objects (rather than op- 
erations on them) form the primary 
focus of our interest. Ada has been 
designed with both control state- 
ments and data structuring abilities 
equally in mind. 

Cobol is undeniably a very capable 
language in the limited field of file, 
text and digit manipulation. If you 
require a 10-digit field which holds 
two decimal places, puts commas ev- 
ery three digits, inserts check-protec- 
tion asterisks, but may also occasion- 
ally contain the name of a month, 
this is no problem in Cobol. You can 
define exactly that in a very simple 
straightforward way (see Figure 1 on 
Page 98). 

There are many data processing 
problems that call for exactly this 
sort of manipulation and nothing 
more, and Cobol was tailor-made for 
these. Ada has no in-built operations 
that can carry out these useful trans- 
formations. They can be simulated 
by procedures, but that would imply 
a certain runtime overhead. Howev- 
er, the Cobol form usually translates 
directly into one or two machine in- 
structions. 

Until a good Ada “cobol-move” 
package is written, Cobol will re- 
main the preferred language for the 
business domain. However, there are 
also a great many data processing 
problems that require more sophisti- 
cated computing. Anyone who has 
had to write a Cobol program of 
more than 1,500 lines will have a 
warm understanding of this point. 

The fact is that programming lan- 
guage technology has moved on 
since 1957 (Cobol and Fortran), since 











equivalent statements do you think is simpler to follow? 





“Until a good Ada ‘cobol-move’ package 
is written, Cobol will remain the preferred 
language for the business domain. ” 



























































1965 (PL/i and Basic) and even since 
1973 (Pascal). We now have a better 
grasp of what it is feasible to instruct 
computers to do and a better grasp of 
how to represent these instructions 
in a programming language. 

For example, the Cobol IF statement 
has sometimes been a source of ob- 
scure program bugs when deeply 
nested. Some installations have rules 
forbidding more than a specified lev- 
el of nesting (often zero). None of 


this is necessary in Ada, since the 
CASE statement can often be used in- 
stead (see Figure 2). Not only is this 
simpler to read and write, but it also 
avoids nesting and is easier and 
quicker to comprehend. The whole 
of the Ada language has been de- 
signed with a careful attention to or- 
thogonality, regularity and (it is 
claimed) simplicity. 

In addition to this clean handling 
of verbs, Ada has many, many fea- 
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Alternatives to Cobol: ADA 


tures that are not present in Cobol at 
all. Some of these are straightfor- 
ward in nature, like the rigorous 
standardization that will be applied 
to Ada. The Department of Defense 
is not recognizing any subsets of the 
language and proposes to check out 
or “validate’”’ each Ada compiler be- 
fore permitting it to be used. 

The basic idea is to feed a candidate 
compiler with hundreds of awkward 
test case programs to try to find any 
deviation from the language stan- 
dard. In an attempt to obtain maxi- 
mum portability, it has been decided 
to check Ada compilers not only for 


features left out, but also to make 
sure that no extra features have been 
inserted. Subset validation is already 
done for Cobol compilers at the Fed- 
eral Compiler Testing Center, but su- 
perset checking (i.e., mo extra fea- 
tures) is a valuable new idea that will 
greatly assist software portability. 
One of the most important features 
of Ada, and one that Cobol does not 
have, is its separate compilation abil- 
ity. This is refined tc the level where 
procedure division SECTIONs (in 
Cobol terms) can be compiled inde- 
pendently and brought together 
only at link-load time. Obviously, 
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this will speed up program develop- 
ment by permitting different pro- 
grammers to work on different parts 
of one module, localize maintenance 
and reduce compilation time. 

Ada has a series of other very pow- 
erful constructs that assist the con- 
struction of very large programs con- 
sisting of many modules. In contrast, 
Cobol has a weak and clumsy meth- 
od of modularization and interpro- 
gram communication. 

A key idea in Ada is that of packag- 
ing. Packaging is the term applied to 
bundling up a subprogram together 
with all the data structures it oper- 
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ates on and then presenting this as a 
“black-box” that is available to other 
modules as a unit, and only through 
a strictly-defined interface. Readers 
who have found almost untraceable 
bugs in COMMON-STORAGE SEC- 
TIONs or LINKAGE SECTIONs will 
appreciate the merit of packaging. 

It is envisaged that packages will be 
written to support any features that 
are found useful in Ada, but that are 
not part of the language. For exam- 
ple, the cobol-move statement could 
be supported as an Ada package. 
Sorting and merging are also opera- 
tions that are good candidates for 
packaging. The rigorous standardiza- 
tion of the language ensures that 
once a package has been written, it 
will be good for all installations on 
all hardware with minimal changes. 
This constitutes a tremendous advan- 
tage present in few, if any, other pro- 
gramming languages. 


The Way Forward 


There are a great many other fea- 
tures that Ada contains, but they are 
probably of more relevance to sys- 
tems programmers or real-time pro- 
grammers than to the general busi- 
ness data community. Tasking 
(control of parallel processes), gener- 
ics (macrolike facility) and access 
types (pointer variables) probably 
come into this class. 

Cobol was designed more than 20 
years ago to serve the needs of the 
commercial computer user. Ada was 
designed to fulfill the DOD’s need 
for a real-time programming lan- 
guage for dedicated processors; the 
result is sufficiently general-purpose 
that Ada can do the job of many spe- 
cialized languages, usually better. 

Some influential voices in the com- 
puter science world have predicted 
Ada will have replaced Fortran by 
the mid-1990s. Certainly there can be 
little doubt Ada will eventually su- 
persede that language within its 
sphere of application. 

The areas where Ada will be used 
initially are quite limited, solely in 
embedded computer systems. It is 
likely the use of Ada will very quick- 
ly become much more widespread af- 
ter this initial foothold has been es- 
tablished. Certainly Ada will quickly 
gain large-scale acceptance outside 
the military domain. 

The timeframe in which this domi- 
nation takes place may be longer 
than 15 years, but it is bound to hap- 
pen eventually simply because of the 
vast commitment the DOD has made 
to Ada, backed up in terms computer 
businessmen understand: hard cash. 

In fact, so much faith has been 
placed in the success of Ada that one 
major semiconductor manufacturer 
has been inspired to declare its latest 
product is an “Ada engine,” meaning 
the hardware is particularly suitable 
for executing that language. 

Ada is here to stay. The question is, 
“Will this be the demise of Cobol?” 


Van der Linden is pursuing a graduate 
degree at the Computer Science Depart- 
ment of Yale University. Previously he 
did independent consulting work in Cobol 
in the UK. 
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Alternatives to Cobol: PL/I 


(Continued from Page 96) 

¢ Productivity in development. 

¢ Productivity in maintenance. 

¢ Getting adequate programming 
help. 

* Minimizing disruption. 

Productivity in development and 
maintenance is clearly most impor- 
tant. Most managers find that if the 
right problem is being solved, a 
smooth and productivé development 
stage results in a highly maintain- 
able system. For this reason, the lan- 
guage adopted must facilitate pro- 
gram development. 


COBOL 


IF A GREATER THAN B 
IF C LESS THAN A 


However, none of the available 
high-level languages ensure that 
programs will be easy to maintain. 
Fortran, Cobol, PL/I and others have 
as a goal enabling the programmer to 
write many kinds of programs, in- 
cluding pathological programs. In 
the absence of good training and 
standards, the manager may be sure 
that pathological programs will be 
written. 

Since adequate programming help 
must be available, the manager must 
have an idea of what potential em- 
ployees will know before deciding 


on a standard language. Two prac- 
tices exist: 

¢ Some companies hire inexperi- 
enced programmers with computer 
science degrees and promote largely 
from within. These companies have 
to know what is taught in the 
schools. 

* Many companies fill their ranks 
with experienced programmers; 
managers at these firms have to take 
into account languages used by near- 
by companies. 

Finally, the manager hopes to mini- 
mize negative disruption, even 


PL/I 


A=SUBSTR (UNSPEC(SUBSTR(A, 1,5)), MIN (A,B)) 


IF SWITCH-ON OR COME-BACK-HERE 


PERFORM GLUMPH 
IF DD EQUALS DDD 
GO TO TIMBUKTU 
ELSE 
GO TO KABIBBLE 
ELSE 


IF DDD EQUALS DD AND COME-BACK-HERE 


CALL ‘CANCEL’ 
ELSE 
NEXT SENTENCE 
ELSE 
GO TO NERTS-KABIBBLE. 


Figure 1. Heavily-nested PL/I and Cobol code (not good practice). 


STRUCTURE PROGRAMMING 
CONSTRUCTS 


do until 


COBOL PROGRAMMING 


ADD, SUBTRACT, MOVE, READ, ETC. 


PERFORM LOOP-BODY. 
PERFORM LOOP-BODY. 
UNTIL condition. 


LOOP-BoDY. 
(loop actions) 


GO TO CASE-1 
CASE-2 


CASE-n 
DEPENDING ON variable 


PL/I PROGRAMMING 


Figure 2. Structured style in PL/I and Cobol. 
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where productivity would be served 
by drastic steps..A period of crisis 
may hurt long-term goals. 


PL/I: Costs and Benefits 


In view of the manager's concerns, 
what are the costs of using PL/I in 
place of Cobol? 

¢ PL/I can be hard to learn. 

* Poorly-written PL/I can be very 
cryptic because of the heavy use of 
operators and nested constructs in 
this language. 

* PL/I programming help may be 
difficult to find. 

The size of PL/I discourages the 
student. One of the design objectives 
of PL/I’s original developers was to 
minimize the need to learn all of its 
features by incorporating default 
values for choices the programmer 
did not know enough to make. 

This objective has not been at- 
tained. The PL/I designers forgot 
that the absence of a decision is still a 
decision. 

Today, a mark of the good PL/I pro- 
grammer is that he or she knows 
what should be explicitly declared. 
This can come only from hard expe- 
rience or a good training and stan- 
dards program. 

Another difficulty programmers 
face in learning PL/I lies in PL/I’s 
conversions. Although PL/I gives 
the programmer a lot of freedom in 
mixing variables of different types in 
expressions, the rules for the type of 
the resulting expressions are com- 
plex and difficult to master. Pro- 
grammers who understand machine- 
level data representation sometimes 
have difficulty remembering that 
PL/I won't allow direct access to data 
as it is stored. The UNSPEC function 
must be used to get the machine- 
level bit string corresponding to a 
nonbit data item in this language. 

Both PL/I and Cobol can be written 
in an unreadable fashion (see Figure 
1). PL/I’s added richness and its 
heavy use of operators in place of En- 
glish words makes bad PL/I code 
even less readable than bad Cobol 
code. 

PL/I help will be hard to find when 
hiring focuses on experienced peo- 
ple in a geographical area where Co- 
bol is usually an installation stan- 
dard. This will be less of a problem 
when the company hires trainees 
and promotes from within. If the 
trainees come from four-year com- 
puter science programs, they may 
have been exposed to PL/I or lan- 
guages similar to PL/I (such as Pas- 
cal). 

What benefits are to be had from 
using PL/I? 

¢ PL/I supports structured pro- 
gramming and structured design. 

¢ PL/I provides many ways to get 
desired results (richness of function). 

e PL/I supports packaged proce- 
dures and included modules better 
than Cobol. 

It is possible to write structured 
programs in Cobol. However, PL/I 
provides a more direct way of imple- 
menting a structured system. It does 
this in two ways, at the coding level 
and at the design level. 

With the exception of the CASE 
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LOCKHEED HAS GREAT 
SOFTWARE CAREERS .. . 


LMSC's Data Systems Engineering (DSE) 
offers unparalleled opportunities to data 
systems professionals. 


* Major new development programs involving 
multiple VAXs, array processors, many 
PDP models from 11/70 to LSI 
11/23, microprocessors, and high 
speed interconnects. 


Numerous on-going programs. 


¢ Outstanding professional environment 
giving exposure to a variety of software 
engineering techniques and tools such as: 

- Entry, update and publication of 
specifications using full screen editors and 
document formatting utilities (e.g., PWB) 


- Use of Program Design Language (PDL) to 
describe system design. 


- Automatic requirements tracing system. 


- Automatic Test result comparators 
for validation. 


- New 4341 and VAX computer center 
dedicated to supporting advanced 
design studies and proposals. 


Immediate openings exist in the following areas: 


Spacecraft 
Command Systems 


Software systems engineers are needed to work with 
advanced spacecraft computer systems. The software 
performs all vehicle guidance and pointing control, 
command decoding and telemetry, and the control of 
payloads, solar array and antennas. Responsibilities 
include requirements analysis and definition, design, 
code and test routines using computer and vehicle 
simulation plus real flight hardware. 


Software Engineers are needed to develop support 
software for flight computers. Assemblers, loaders, and 
simulators are included in work to be programmed on 
the VAX and other modern equipment 


Command, Control 
& Communications 


Software engineers and data systems professionals are 
needed for the development of advanced c3 systems. 


Systems to be developed include the applications of 
multiple-source information to tactical command and 
control systems. These applications require the use of 
Bayesian and other inferential probability techniques for 
correlation of multiple-source data and estimation of 
present and future tactical states. The development and 
employment of simulation programs to investigate the 
effectiveness and utility of postulated defensive weapons 
systems in varying tactical environments is required 


The development of man-machine syntax and symbology 
procedures to apply state-of-the-art graphics technology 


System Software 
Development 


The new programs, computer center, and on-going 
programs require individuals with experience with any 
of the following operating systems: VAX/VMS, RSX14M, 
CDC's MPX/OS, MVS/SP, Data General's RDOS or the 
Perkin-Elmer MT32. 


Responsibilities include: 


* Designing project specific enhancements to the 
operating system including special device drivers — 
@.g., Gn array Processor driver; enhanced or new 
system services; HOL and macro interfaces to the 
enhanced system services, planning upgrades of 
operating systems to include: additional standard 
devices such as printer/plotters; new devices and 
corresponding drivers; vendor updates to the 
operating system 


Consulting with application designers on critical 
issues, including: design and performance of system 
services; performance of standard devices; pending 
system changes. 


Qualifications include knowledge of O/S 

internals and device driver experience. Members 
of this group specialize in one manufacturer's 
operating system but cross training on the other 
systems is typical. There is a strong emphasis 

on computer networking graphics subsystems and 
array processors. 


A continuing understanding of new and emerging 
technologies in both hardware and software is 
important since this group makes recommendations for 
new systems and for upgrades to current systems 


Software Designers 
& Programmers 


Software designers and programmers are needed for a 
wide range of applications, including 


* Operating system programmers to make 
enhancements on CDC's MPX/OS Operating System 
and to generate software development tools. 


Interactive graphics display applications on 
intelligent terminals having keyboard, light pen and 
function keys 


Real-time applications in navigation, command and 
control and telemetry data processing 


Real-time and background built-in-test software, which 
includes error detection and fault isolation of 
specialized system equipment (including multiple 
CPU computers) 


Data base design and specialized file management 
software development 


Simulation software development 


Development of subsystem and system test data 
analysis software 


Signal Processing 


Lockheed has career opportunities for analysts with 
experience in statistical signal processing; design of 
fixed and adaptive digital filters, phase locked loops, 
detectors, demodulators; and the theory of detection, 
decisions and parameter estimation 


Software & Software Test 


The new programs are distributed processing systems 
that will be tested and integrated using techniques that 
enhance productivity including 


* Progressive Functional integration which reduces the 
number of simulated interfaces 

* Sophisticated data source/sink simulctors to allow 
parallel developments and regression testing (includes 
“virtual operators”) 

¢ Automatic Test result comparators which quickly isolate 
test anomalies 

© Error Seeding in an isolated configuration to “test” the 
effectiveness of the test program 


Test Planners 


Responsible for 


Designing the distributed processing tests to take 
maximum advantage of the techniques described 
«Coordinating with the government customer on test 
program status 

«Coordinating with software developers in defining 
and scheduling incremental software 
deliveries for test 


Experience with software test and system test 
is required — experience in distributed 
processing preferred 


Test Tool Developers 


Responsible for 


eCommunication simulators including PCL11, RS232 
and IEEE interfaces 

Data source/sink simulators for specific applications 

*Automatic result comparators 

«Generalized data generator and post 
test processor 

*Automatic requirements tracing tools 

eAugmenting vendor execution monitors 


Experience in the appropriate area is desired 


Test Analysis Engineers 


Responsible for veritying the systems performance 
against specification in areas such as 


ethroughput 

ealgorithm performance against 
mission requirements 

¢man-machine interfaces 


Experience with test analysis in the appropriate area 
is desired 


Data Base 


Lockheed Missiles and Space Company is in the second 
year of an eight year program to completely redesign its 
administrative computer applications into an integrated 
data base system using IMS/VS in a DB/DC environment 
on an IBM 3033. We are looking for data processing 
professionals interested in becoming members of a 
highly skilled team involved in the top down design and 
development of our administrative data base 
environment. Experience in IBM's IMS logical or physical 
data base design, data administration, or DB/DC 
programming is highly desirable 


Because of the scope and the needs of our company. 
you'll find we are at the foretront of our field in new 
concepts, new techniques, new equipment, etc. And 


Projects emphasize the synthesis of signal processing 
algorithms, estimation of performance and the 
development of software simulations for proof of 
algorithm concepts. 


because of our strong practice of promotions and growth 
from within, and our extensive in-house education and 
training programs in data processing, you should look 
into the foliowing career opportunities for 


Data Base Administrators 
Data Base Designers 
eIMS Programmers. 


to tactical situations requiring fast, accurate human 
actions is also a requirement 


These systems require the synthesis of large scale data 
processing architectures to accomplish reduction and 
exploration of wide band data, and to accomplish the 


Opportunities are also available for applications 
fusion and correlation of multiple source information 


software engineers utilizing VAX equipment with VAX 
FORTRAN, VAX/VMS, Program Design Language and 
Programmers Work Bench. Familiarity with computer 
networking, telecommunications, protocols, and foreign 
device drivers development will be helpful 


Software engineers and programmers are needed to 
develop state-of-the-art Command Support Programs on 
ANIUYK-19 computers. Software development activities 
involves experience with Macro 141 Assembly language 
and/or FORTRAN simulation, fault isolation and realtime 
interactive graphic systems. Foreign travel opportunities 
are available. 


For immediate consideration, forward your resume 
(indicating area of interest) to: Professional Employment 
Dept. 653-0981, P.O. Box 504, Sunnyvale, CA 94086. We 
are an equal opportunity affirmative action employer 
Proof of U.S. Citizenship is required 


Other opportunities include the application of Fast 
Fourier Transforms, digital filters and equalization 
networks in microcode on a bit slice microprocessor 


At Lockheed, technical excellence is a way of life. 


=Lockheed 
Missiles & Space Company 
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statement, the basic and en- 
hanced structured constructs 
are supported directly in PL/ 
I. Cobol programmers can 
model these constructs, as 
shown in Figure 2 on Page 
104. But PL/I’s support for 
most structured constructs 
provides these advantages. 

* Code review is simplified. 
One user of PL/I said that 
since both managers and 
technicians know pseudo- 
code, PL/I that is written like 
pseudocode is more accessi- 
ble. This readability was an 
unrealized hope of the Cobol 
developers. 

¢ Nonproductive debate 
among the technical staff 
about how to use Cobol in 
support of structured pro- 
gramming is eliminated. 

* Highly individual ap- 
proaches to writing struc- 
tured Cobol are minimized. 

These advantages accrue 
because using Cobol to im- 
plement pseudocoding con- 
structs involves coding 
around Cobol’s limitations. 

Some of these Cobol prob- 
lems are being addressed by 
Codasyl and Ansi. The new 
proposed Cobol standard in- 
cludes END-IF, which will 
probably see general imple- 
mentation in a few years. 
Also, note that a Cobol loop 
with an object other than a 
single PERFORM may be im- 
plemented. Note that PL/I 
has these features now. 

Also, without good train- 
ing, programmers tend to ig- 
nore new features in the 
rush to get the job done. This 
happened. with the STRING 
and UNSTRING verbs, intro- 
duced with the Cobol-74 
standard. I fear that this may 
happen to the structured ad- 
ditions planned for Cobol. 

PL/I supports structured 
design by enabling locality 
of reference. Cobol programs 
have large Data Divisions; 
any data item can be changed 
by any Procedure Division 
statement. While it is possi- 
ble untrained ex-Cobol pro- 
grammers_ will structure 
their PL/I code in the same 
way as a Cobol program, 
PL/I provides the ability to 
write small internal proce- 
dures with data declarations 
at the beginning, thereby re- 
stricting access to this data. 

Many programmers will 
disagree with this writer 
about richness of function as 
a benefit. PL/I’s range of fea- 
tures has often been mis- 
used. 

But nowadays the day-to- 
day reality of programming 
in shops with a reasonable 
amount of discipline does 
not involve pathological 
misuse of facilities. The in- 
dustrial shop is instead 
plagued by the need to con- 
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tinually reinvent the wheel, 
generating many lines of 
code that in PL/I can be im- 
plemented by a function call. 

Cobol’s lack of a good facili- 
ty for subroutine definition 
and packaging also results in 
continual reinvention of the 
wheel. The COPY statement 
cannot be freely used (al- 


though it has been cleaned 
up in the 1974 Cobol stan- 
dard). Cobol subroutines are 
implemented either by exter- 
nal PERFORM paragraphs 
placed into source code or 
the CALL statement. Exter- 
nal PERFORM paragraphs 
are seldom used because they 
have to refer to fixed, nonlo- 


cal data areas. Cobol subrou- 
tines provide call-by-refer- 
ence exclusively (it’s not 
valid to code CALL “A” US- 
ING 1). All Cobol red tape 
(such as the ENVIRON- 
MENT division) has to go 
into the subroutine. 

Both subroutines (proce- 
dures) and functions are sup- 


ported in PL/I. An %IN- 
CLUDE capability allows 
library code or data to be em- 
bedded wherever a state- 
ment is valid. 

A sure way to maximize the 
negative impact of adopting 
PL/I is to neglect a training 
program or the development 
of a standards manual. 
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in microcomputer software. 
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Every day. We think that supporting software is as impor- 
tant as developing it. Six years ago, we put BASIC on the 
first microprocessor based computer. Today, Microsoft 
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at Microsoft. 
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16-bit microcomputers. It isn’t “UNIX-like.” It’s fully sup- 
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those improvements are made, the updated products are 
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when you're developing systems 

Easy to OEM. Our royalty plan for licensing software 
‘allows you to add Microsoft software to your system with a 
very low initial investment, paying royalties on a when-sold 
basis. And if you're on a sensitive schedule, remember most 
of our products are available off the shelf. No waiting. 
Questions? Call our OEM Accounts Manager. We'd like to 
show you why buying leading edge software is a lot less 
expensive than writing it. And remember, Microsoft is “One- 
stop Shopping” for your system software needs. 
Microsystem specialists. Microsoft led the industry into 
the 8-bit world. Now, we're leading it into the 16-bit world 
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The training course should not at- 
tempt to exhaustively cover all PL/I 
features. Instead, it should teach 
good, standard PL/I style. 

The course will be far more impor- 
tant than the standards manual. The 
standards manual is not unnecessary; 
it serves as a court of final appeal and 
will educate those programmers who 
would rather read than listen. 

Standards imparted will be of two 
types: syntax and semantics. 

Syntax standards are easily en- 
forced. They have to do with the 
form of the program and are usually 
“don'ts.” The major syntax standards 


fall into four types: 

¢ Subsetting, in which program- 
mers are restricted to a part of PL/I’s 
facilities. 

¢ Structured code, in which GOTO 
or excessive ON-units are prohibited. 

e Data naming conventions: de- 
scriptive names should be enforced; 
each name should have a short prefix 
uniquely identifying the procedures 
which declares it. Redeclaration of 
names (procedure A declares 1; A 
calls B, which also declares 1) should 
be prohibited. 

Semantic standards have to do with 
the way in which the program runs; 


conformity with them is hard to 
check. However, semantic standards 
benefit productivity to a greater ex- 
tent than syntax standards. Here are 
some useful sernantic standards: 

* Modular style. 

* Correct use of storage classes. 

¢ Preparation for debugging. 

In modular PL/I style, these rules 
apply: 

* Modules should be short and 
straightforward. 

¢ Ideally all procedures defined 
should be external (separately com- 
piled). This forces good definition of 
interfaces and simplifies mainte- 


TCS" TOTAL Accounting Package... 
it was bound to happen! 


nance in that only changed proce- 
dures have to be recompiled. When 
internal procedures are necessary, 
they should be nested within the 
procedure that CALLs them (if they 
are CALLed by only one procedure). 

Use of storage classes should be 
guided. Current IBM PL/I compilers 
provide efficient ways for allocating 
AUTOMATIC variables, which get 
storage at the point of declaration 
and lose storage when their declar- 
ing procedure releases control. Al- 
though new PL/I programmers will 
sometimes forget that the contents of 
an AUTOMATIC item are lost when 
control returns to its declaring proce- 
dure, AUTOMATIC storage imposes 
a lighter load on virtual storage pag- 
ing mechanisms. 

CONTROLLED and BASED storage 
is useful at times. CONTROLLED 
storage areas can be varied in size de- 
pending on conditions when the 
program runs. BASED storage is use- 
ful chiefly in I/O and list processing. 

Ex-Cobol programmers may over- 
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use STATIC storage allocation, since 
Cobol provides the same sort of capa- 
bility (data gets storage when the 
program is loaded). But STATIC stor- 
age in a big program will impose an 
extra load on virtual storage paging 
mechanisms. 

Attention should be paid to debug- 
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processing and data that make PL/I 
dumps hard to read. 

PL/I debugging must be planned in 
advance. Good style and code read- 
ing is important. And one of the best 
debugging tools consists in provid- 
ing extra output: 

* Messages indicating program pro- 
gress can be added and removed be- 
fore production. The problem with 
these messages is that often program- 
mers don’t add them until there 
seems to be a problem. 

* Good report design with cross- 
footing fields makes life easier for 
debugger and end user. Error checks 
and English messages when things 
go wrong catch errors in test data 
and unexpected situations in live 
data. 

* Control totals (records in/out, ex- 
ceptions please auditors as well as 
help debugging. 

We have evaluated PL/I’s costs and 
benefits, and looked at the training 
and standards program that must ac- 
company PL/I. In many elegant 
ways, PL/I is more advanced than 
Cobol. However, the marginal im- 
pact of some of these features means 
that large shops, heavily committed 
to Cobol, will not profit by coavert- 
ing to PL/I. The problems in con- 
verting to PL/I and in finding PL/I 
help will be accompanied by ongo- 
ing problems in maintaining the in- 
ventory of old Cobol programs. 

New shops, small shops with few 
old Cobol programs, multilanguage 
shops and shops doing scientific and 
engineering applications extensively 
should choose PL/I over Cobol. But 
good training and standards are es- 
sential in maximizing the benefits of 
this language. 

Nilges is a consultant with Chicago- 
based SEI Information Technology. 





(Continued from Page 97) 
means of increasing programmer 
productivity. 

One of the key attributes of Pascal 
is its simple and consistent language 
structure. But these characteristics, 
which provide the means for soft- 
ware reliability and programmer 
productivity, also indirectly serve to 
reduce the problem domain of Pas- 
cal. 

Some of the obvious limitations 
that are commonly regarded as areas 
.or possible extensions are direct ac- 
cess and file handling, storage man- 
agement, tasking, communications 
and data base. For sure, the procedur- 
al facility in Pascal permits a pro- 
grammer “to write his own,” but se- 
verely limits the portability of Pascal 
programs. Regardless of the eventual 
outcome of the extensions question, 
Pascal should provide a bright future 
for the business community. 

The key to the effectiveness of Pas- 
cal as a programming tool is the exis- 
tence of a well-defined structure for 
Pascal programs. (A program unit in 
Pascal is known as a block.) 

While other languages also require 
a structure, the requirements for Pas- 
cal are a bit more rigorous than most. 
In fact, all declarations and defini- 
tions must be placed up front in Pas- 
cal and every variable must be de- 
clared. This requirement, known as 
strong typing, contributes to soft- 
ware reliability, ease of maintenance 
and compiler efficiency. 

A simple example of a Pascal pro- 
gram is given in Figure 1. (While 
Pascal does not distinguish between 
uppercase and lowercase letters, up- 
percase letters in this article denote 
words supplied by Pasca! while low- 
ercase letters denote user-defined 
words.) 

In this example, the structure of the 
program is practically self-evident. 
PROGRAM denotes the program 
heading and VAR signifies the vari- 
able declarations. BEGIN indicates 
the start of the block and END is the 
block terminator. Every Pascal wurd 
is not covered here, but the rule giv- 
en above will help the reader distin- 


days: 
1 ef 
dayname: 
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guish between the two. 

Ironically, the structure of a Pascal 
program agrees quite nicely with the 
ID, ENVIRONMENT, DATA and 
PROCEDURE divisions of a Cobol 
program. 

Four basic data types are built into 
the Pascal language: integer, real, 
Boolean and character. However, 
Pascal permits new forms of data to 
be defined, allowing information to 
be defined meaningfully for a given 
application. New data types build 
upon three important Pascal con- 
cepts: enumerated data, defined data 
and subrange data. 


¢ Enumerated Data. 

In the enumerated data type, values 
are listed in order, as in the follow- 
ing variable declaration: 


VAR 
weekday: 
(mon, tue,wed, thr, fri); 


Thus, weekday is the name of a vari- 
able that can be assigned one of the 
values from the given list. Each enu- 
merated data value is an identifier 
with no explicit external correspon- 
dence. This simply means that enu- 
merated data values cannot be read 
in or written out. 

Enumerated values have an order 
that extends from left to right. Given 
the variable declaration: 


VAR 
gmcar: 
(chevrolet,pontiac, buick, oldsmobile, 
cadillac); 


then the comparison expression: 
pontiac < cadillac 


would have a true value. The same 
scalar value can be assigned to more 
than one variable. Thus, for the dec- 
laration: 


VAR 
firstcar, 
secondcar: 
(chevrolet,pontiac,buick, 
oldsmobile, cadillac); 


the following assignment statement 
would be valid: 


(mon, tueswedsthrsfrisrsatrssun) 3 


. 


READ(day)$ 

CASE day OF 
dayname 
dayname 
dayname 
dayname 
dayname 
dayname 
dayname 


’ 


“u 


Figure 2. A program segment that associates a meaningful name with a nu- 


meric value. 


PROGRAM mpgcalc ( INPUT»OUTPUT)$ 


VAR miles» 
gals» 
MPS: 

REAL3$ 

BEGIN 


READ(milesssals)$ 


meg 35 


miles/gals$ 


WRITELN( ‘miles per gallons‘ mpeg) 


END. 


Figure 1. Example of a Pascal program. (The structure of the program is ev- 
ident and is enhanced through ingentation used to promote readability.) 


firstcar := oldsmobile; 
secondcar := chevrolet 


An enumerated data value is not 
the same as a condition-name in Co- 
bol, such as: 


05 YEAR-IN-SCHOOL 

PICTURE 99. 
88 PRIMARY-SCHOOL 

VALUES ARE 1 THRU 6. 
88 JUNIOR-HIGH 

VALUES ARE 7 THRU 9, 
88 HIGH-SCHOOL 

VALUES ARE 10 THRU 12. 


whereby the Cobol programmer can 
use a condition-name, as in: 


IF JUNIOR-HIGH . . . 


to simplify writing the conditional 
expression: 


YEAR-IN-SCHOOL NOT < <7 
AND YEAR-IN-SCHOOL NOT «<9 


Instead, enumerated data in Pascal 
are designed to encourage readabili- 
ty and enhance program correctness. 

Figure 2, for example, gives a pro- 
gram segment that associates a mean- 
ingful identifier, such as <mon> 
for the day Monday, with an integer 
value, such as the value 1 in this case. 
As a result, a programmer could then 
write: 


IF dayname=mon... 
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instead of 


iF day=7... 


While the use of enumerated data 
may appear to be trivial — at least at 
first glance — its overall impact on 
program correctness could obviously 
be quite large. Moreover, the use of 
enumerated data facilitates effective 
structured walkthroughs, which are 
another means of enhancing soft- 
ware reliability. 


¢ Defined Data. 

Standard data types represent four 
classes of data that are used frequent- 
ly enough to warrant special consid- 
erations and, as presented thus far, 
enumerated types would appear to 
apply to situations wherein variables 
with special values are required. The 
two underlying’ ‘philosophies are 
combined by allowing the Pascal 
user to define a data type literally, 
and then subsequently use that defi- 
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ISAM data access, interactive inquiry, and a unique report generator. 


MAPS” Financial Modeling 


MAPS, recognized worldwide for over five years as a leader in financial 
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Call Bill Thomasmeyer at 
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10SS systems 
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nition with other type definitions 
and with variable declarations. 
An example of a type definition is: 


TYPE 
day = (sun,mon, tues, weds, thurs, fri,sat); 


It may be used in a subsequent vari- 
able declaration in the same proce- 
dure as follows: 


delivery: 
day; 


This is precisely the same as though 
the user had written: 


VAR 
delivery: 
(sun,mc n,tues,weds, thurs, fri,sat); 


In fact, the standard type Boolean is 
an enumerated data type, implicitly 
defined as: 


TYPE 
Boolean = (false,true); 


and the relationship between values 
is that false is less than true. Since 
Boolean is a standard data type, there 
is no need to define it. If it were de- 
fined, however, it would take the 
form given above. 

Referring again to an additional ex- 
ample of a type definition, such as: 


TYPE 
taskstatus = (ready,active,pagewait, 
lowait); 


we can say that a variable of type 
taskstatus can be assigned one of the 
following values: ready, active, 
pagewait or iowait. Conversely, we 
can say, for example, that ready is a 
value of type taskstatus. 


¢ Subrange Data. 

A subrange is a subset of a standard 
data type or of a previously defined 
type. The values represented by a 
subrange are a restricted set of val- 
ues, as in: 


VAR 
year: 
1980... 1987; 


This declaration specifies that 
<year> is an integer variable that 
may only be assigned integer values 
that range from 1980 to 1987. The 
values are interpreted as a subrange 
because the lower and upper bounds 
are specified as constants and they 
are both instances of a recognized 
data type. Similarly, the following: 


VAR 


defines a character subrange that 
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needs are changing fast, the last 
thing you want is aDBMS that puts 
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tivity and flexibility of your people. 





But, practically speaking, that's 
just what chain-pointer DBMS 
systems do. All their logical 
relationships are hard-wired into 
the physical data. So, when it 
comes to meeting the dynamic 
data access and update require- 
ments of a growing company, 
these systems simply get too tied 
up in their own structural 
limitations to deliver effective, 
flexible data management. 
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spans the letters ‘A’ through ‘Z’. The 
key advantage of using a subrange 
over its underlying data type occurs 
when an attempt is made to execute 
an assignment statement wherein 
the value to be assigned is outside 
the specified range. When this oc- 
curs, a runtime error condition is in- 
voked. Figure 2 contains a subrange 
specification in the declaration of the 
variable <day>. 

The notion of a subrange applies to 
enumerated data as well as to integer 
and character data. The following 
statements define subranges based 
on enumerated types: 


TYPE 
day = 
(sun,mon,tue,wed, thurs, fri,sat); 
month = 
(jan,feb,mar,apr,may,jun,jul,aug, 
sep,oct,nov,dec); 
VAR 
workday: 
mon . . fri; 
summer: 
jun. . aug; 


In the latter examples, it was permis- 
sible to define the subranges because 
the various types were established 
beforehand. 

When a data processing application 
involves several items of data that 


are of the same type and relate to the 
same group of computations, it is 
customary to organize the data items 
as a table and use a subscript to select 
an item in the table. In Cobol, for ex- 
ample, a production table might be 
declared as follows: 


01 PROD-DATA. 
02 PROD-LIST PICTURE 9(5) OCCURS 12 
TIMES. 


which is an array composed of 12 ele- 
ments — one for each month. In this 
example, PROD-LIST (1) would refer 
to January production, PROD-LIST 
(2) would refer to February produc- 
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tion and so forth. In Pascal, an equiv- 
alent table could be declared as: 


TYPE 
month = 
(jan,feb,mar,apr,may,jun,jul,aug, 
sep,oct,nov,dec); 
VAR 
prodiist: 
ARRAY[month] OF INTEGER; 


and accordingly; prodlist[jan] would 
refer to January production, while 
prodlist[feb] would refer to February 
production and so forth. 

In an analogous fashion, an “array 
of arrays” could be used to store 
monthly production data for a series 
of products and be declared in Cobol: 


01 YEAR-PROD. 
02 PRODUCT OCCURS 6 TIMES. 
03 MONTH OCCURS 12 TIMES 
PICTURE 9(5). 


The same structure in Pascal is: 


TYPE 
product = 
(biend,bourbon,gin,rye,scotch, 
vodka); 
month = 
(jan,feb,mar,apr,may,jun,jul, 
aug,sep,oct,nov,dec); 
VAR 
yearprod: 
ARRAY[product] OF 
ARRAY[month] OF INTEGER; 


The actual Pascal array definition can 
also be simplified as: 


VAR 
yearprod: 
ARRAY[product,month] OF INTEGER; 


The advantage of the Pascal ap- 
proach is practically obvious. For ex- 
ample, the May production of gin 
would be referenced in Pascal as 
«yearprod[gin,may]> whereas in 
Cobol, the programmer and the 
“reader of the program” would have 
to know gin is the third product and 
May is the fifth month and then ref- 
erence the same data as MONTH 
(3,5). 

The way to every Cobol program- 
mer’s heart is an efficient and effec- 
tive means of defining record struc- 
tures. A record definition like: 


01 PART-DATA. 
02 PART-NUM PICTURE 9(4). 
02 PART-ID PICTURE X(12). 
02 P-QUANTITY PICTURE 9(7). 
02 ORDER-LEVEL PICTURE 9(7). 


in Pascal record structure is: 


VAR 
partdata: 
RECORD 
partnum: 
INTEGER; 
partid: 
PACKED ARRAY[1. . 12] OF 
CHAR; 
Pquantity, 
orderlevel: 
INTEGER 
END; 


Qualification of data names is simi- 
lar in concept, if not in syntax. In Co- 
bol, one would write PART-ID IN 
PART-DATA, whereas in Pascal, the 
equivalent qualification would be 
<partdata.partid>. 

The rules for defining record struc- 
tures are applied systematically in 
both Cobol and Pascal to derive nest- 
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“The Pascal language incorporates 
a special statement to avoid writing 
lengthy qualified data names.” 


ed records. If, for example, one structures in Cobol and Pascal are FP iF HOURS> 40 ss nate 
would define a nested structure in fairly similar. A standard method of code for Ft aml a 
Cobol, such as: comparison, therefore, is the manner as COMPUTE GROSS =40*RATE+ 
9 : ; code for F2 
in which they support conventional (HOURS-40) 
01 P-REC. : +RATE +1.5 
02 E-NUM PICTURE 9(5). saa programming control whereas in Pascal, the same structure 
02 NAME. ‘ann : would be expressed as: } i i i 
Os Fi x. The ifthenelse, dowwhile and P aoa my —_ statement is written in 
03 MI PICTURE X. dountil control structures are given IF p THEN ——e 
03 LAST PICTURE X(15). in Figure 3 on Page 110 for easy ref- code for F1 
02 DEPT PICTURE X(4). ‘uae 8 y oan IF hours> 40 THEN 
: code for F2 gross := hours. rate 
ELSE 


the equivalent Pascal record struc- 
ture would be: 


* Ifthenelse. 

The ifthenelse function provides a 
conditional facility that includes two 
subfunctions in its definition. In Co- 
bol, the programmer would write: 


gross := 40+rate + (hours-40)+rate+1.5 
In both Cobol and Pascal, functions 


Fl and F2 can represent complex 
statement sequences. A typical exam- 
ple in Cobol would be: 


Clearly, Pascal does not offer a sig- 
nificant advantage over Cobol in this 
regard. 


VAR 
prec: 
RECORD. 





enum: 

INTEGER; 
name: 
REC 
fi: 

CHAR; 
mi: 
CHAR; 

last: 
PACKED ARRAY[1. . 15] OF 
CHAR 

END; 
dept: 
PACKED ARRAY[1. . 4] OF CHAR 
END; 


Whereas Cobol qualification would 
take the form FI IN NAMEIN P-REC, 
the equivalent Pascal qualification 
would be <prec,name,fi>. 

The Pascal language incorporates a 
special stateinent to avoid writing 
lengthy qualified data names. One 
could, for example, perform a series 
of assignments through the use of 
global qualifications, as in: 


WITH prec,name DO 
BEGIN 
enum := 449795; 
mi:= ‘2’ 
END 


As with Cobol, levels of qualification 
can become necessary when several 
data items (i.e., group items in Cobol 
and record variables in Pascal) are 
defined with the same record struc- 
ture. In Cobol, the COPY clause is 
used to retrieve a record definition 
from a library. In Pascal, a record 
type can be defined, such as: 


TYPE 
regrec = RECORD 
prefix: 
CHAR; 
serial: 
INTEGER; 
class: 
(auto, truck,cycle); 
weight: 
INTEGER; 
color: 
PACKED ARRAY[1. . 10] OF CHAR 
END; 


and subsequently used in a variety of 
semantic contexts, such as: 


VAR 
carid, 
billset: 
regrec; 


and as: 


VAR 
family: 
ARRAY[1 . . 5] OF regrec; 


In the latter example, we have effec- 

tively defined an array of records. 
Within the context of traditional 

business programming, the control 
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Pascal 


* Dowhile. 

The dowhile function executes a 
function While a conditional test is 
true. In Cobol, the programmer 
would write: 


PERFORM paragraph-F UNTIL (NOT P) 


whereas in Pascal, the same structure 
would be expressed as: 


WHILE p DO 
code for F 


A typical example in Cobol would 
be: 


P1. PERFORM P2 UNTIL (EXP=0). 
GOTO P3. 

P2. COMPUTE XN = XN +X. 
COMPUTE EXP = EXP - 1. 

P3.... 


and the same example in Pascal 
would be: 


WHILE exp>0 DO 
BEGIN 
xn i= xNe x 
exp:= exp-1 
END 


The key difference between Cobol 
and Pascal on the dowhile and doun- 
til structures is that Cobol requires 
an “out of line” block for the PER- 
FORM statement and Pascal uses an 
“in line” block, known as a com- 
pound statement. The key issue here 
is that undesirable side effects can 
easily influence the result of the “out 
of line” block in Cobol. If one were 
to employ segmentation with Pascal 
and use procedures to represent the 
block, then well-defined module in- 
terfaces would naturally be estab- 
lished to prevent side effects. 


¢ Dountitil. 

The dountil function executes a 
function until a conditional test be- 
comes true. It clearly differs from the 
dowhile because the logic is comple- 
mented and the function is always 
executed at least once. In Cobol, the 
programmer would write: 


PERFORM paragraph-F. 
PERFORM paragraph-F UNTIL (p). 


whereas in Pascal, the same structure 
would be expressed as: 


REPEAT 
code for F 
UNTIL Pp 


A typical example in Cobol would 
be: 


P4. PERFORM P5. 
PERFORM P5 UNTIL (VALUE =KEY). 
GO TO P6. 

PS. READ F. 


and its equivalent in Pascal is: 


REPEAT 
READ(f1 value) 
UNTIL value=key 


The significance of eliminating po- 
tentially undesirable side effects 
from control structures was covered 
previously. It is important to note 
that even though the structure of 
programs in Pascal is notably rigid, 
the language does contain the neces- 


sary control structures to represent 
an algorithm in a perfectly natural 
manner. Two other control facilities 
are important in writing Pascal pro- 
grams: the CASE statement, includ- 
ing in Figure 2, and the FOR state- 
ment, used for controlled looping. 

Pascal was designed around the no- 
tion of a sequential file structure and 
a typical execution sequence to read 
an element from a file is: 

r= th; 

GET(f) 
where <f% > is used to reference a 
file element, «r> is the receiving 
variable, and <GET(f)> moves the 
file pointer to the next element. (In 
this case, <f> is the declared name 
of the file.) In an analogous fashion, 
an execution sequence to write an el- 
ement to a file is: 

tPi=— se; 

PUT(f) 


where <f t > is used for file assign- 
ment in this case, <r> is the send- 
ing element, while <UT(f)> moves 
the file pointer to the next position. 

Several tmplementations of Pascal, 
such as UCSD Pascal, have imple- 
mented procedures to facilitate file 
accessing. A typical procedure refer- 
ence to read a file is: 


READ(f,r) 


where <f> is the file name and 
<Kr> is the receiving element. Simi- 
larly, a typical procedure reference 
to write a file is: 


WRITE(f,r) 


where <f> is the file name and 
<r> is the sending element. It fol- 
lows that a corresponding procedure 
existing for disk positions would 
take the form: 


SEEK(f,recnum) 


where <f> is the file name and 
<recnum> is the relative record 
number. 

A typical file definition in Pascal 
would take the form: 

TYPE 


mastrec = 
RECORD 


END; 
VAR 
mastfile: 
FILE OF mastrec; 


Clearly, a file may be a “file of” any 
previously defined or basic type. 

Pascal is a special language for a 
special class of computer applica- 
tions. For sure, it is not everyone’s 
cup of tea. It will neither change the 
face of data processing nor will it re- 
sult in an overthrow of Cobol. 

But there is an unlabeled class of 
applications that span the gap be- 
tween scientific computing and data 
processing and that require an algo- 
rithmic language with considerable 
expressive power. For these applica- 
tions, Pascal is the answer. 


Katzan is founder of Katzan Interna- 
tional Computer Consulting, Inc., a Free- 
hold, N.J.-based firm. 
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(Continued from Page 97) 
routine is then ready to be loaded 
into storage and run. 

An interpreter translates the high- 
level code into machine language as 
it goes along and performs the pro- 
cessing indicated. 

The old definition for problem- 
oriented languages is that they are 
languages designed for a specific 
class of problems, such as scientific 
or commercial problems. They are 
sometimes referred to as procedural 
languages to differentiate them from 
languages in which a problem is stat- 
ed and the computer chooses the pro- 
cedure to solve it. An example of the 
latter is the Coordinated Geometry 
(Cogo) program, designed for use in 
civil engineering applications. 

A conversational language is one in 
which a near-English character set 
facilitates dialogue between the user 
and the computer. The term conver- 
sational mode refers to real-time 
man-machine communications via 
remote terminals. 


Definitions and History 


Cobol is an acronym for Common 
Business-Oriented Language. It was 
developed by a national committee 
called the Conference on Data Sys- 
tems Languages (Codasyl), made up 
of computer manufacturers, the fed- 
eral government and users. 

Work began on developing a suit- 
able language for commercial (as op- 
posed to scientific) applications in 
1959. The report of the committee is- 
sued in April 1960 contained specifi- 
cations for the first version of Cobol, 
Cobol-60. Subsequent revisions have 
been issued periodically. 

Although it is maintained by Coda- 
syl, Cobol has been adopted as a stan- 
dard language by the American Na- 
tional Standards Institute (Ansi). It 
has several levels of complexity in 
recognition of the differing capabili- 
ties of various machines on which it 
might be implemented. The latest 
version is 1974 Ansi Cobol (also 
sometimes referred to as ANS Co- 
bol). 

Cobol is almost universally com- 
piled. It is a procedural computer 
language widely used for solving 
business data processing problems. 
Using English-like statements, its 
procedural construction takes advan- 
tage of commonly understood nouns, 
verbs and connectives to put togeth- 
er easily understood sentences. The 
combination of its rigid controls and 
long-length variable-naming con- 
ventions is intended to make it some- 
what self-documenting. It has partic- 
ularly good facilities for file 
handling and report generation. 

Basic is an acronym for Beginners’ 
All-Purpose Symbolic Instruction 
Code. It was developed in 1965 at 
Dartmouth College by John G. Ke- 
meny and Thomas E. Kurtz. Ansi has 
developed a standard Basic to take its 
place beside such other standardized 
languages as Cobol and Fortran. It is 
a procedural computer language suit- 
ed particularly well for time-sharing. 
It is interactive and conversational. 
Somewhat Fortran-like, it is a mathe- 
matical-type language incorporating 


English language conventions. 

It is probably one of the easiest 
computer programming languages to 
learn and master. An individual 
from the engineering sciences, for 
example, could learn it and begin us- 
ing it within a few hours. For the lay 
person with no knowledge of pro- 
gramming it could be assimilated in 
several days. Half the Basic transla- 
tors are interpreters and half are 
compilers. Some even allow for both. 

It is suitable for both business and 
scientific applications, hence its 
name All-Purpose. Business-oriented 
programs such as accounting and 
stock portfolio analysis are equally at 
home with Basic, thus the power of 
the language. 


Usual Environment 


Cobol tends to be used by compa- 
nies with technical support groups, 
usually consisting of programmers 
and analysts, who operate under a 
centralized department and for ap- 
plications consisting of commercial 
business problems. These are trained 
professionals whose duties are not 
often diluted by responsibilities out- 
side the world of computing. 

The systems on which they operate 
tend to be large mainframes. The ap- 
plications may require both batch 
and on-line implementations. Many 
of them require a fair amount of 
maintenance programming modifi- 
cations. 

In addition, the applications may 
require interfacing with certain sys- 
tems that provide special processing 
and that are compatible with Cobol. 

Such systems as Customer Informa- 
tion Control Systems (CICS), which 
is a transaction processor, and Total, 
which is a data base management 
System (DBMS), are examples. These 
types of systems extend the power of 
Cobol by permitting calls to them via 
command-level statements or by 
macro-level calls. 

Basic, on the other hand, is often 
found in the smaller shops or in the 
large company that is decentralized. 
It is often the choice for the first-time 
user of computer-based systems. In 
this environment, we often find an 
abundance of minicomputers and 
even the popular new arrival, the mi- 
crocomputer. 

The applications tend to be on-line, 
requiring a high degree of interac- 
tion with the user and tend to have 
either a business or scientific focus. 
Sometimes the programmers are the 
actual users. Programming may not 
be their full-time responsibilities. 


Choosing a Language 


Four points should be examined 
when selecting a particular lan- 
guage: 

* Availability. 

¢ Comprehensiveness. 

Ease of learning. 

¢ Ease of coding. 

By availability, 1 mean whether your 
particular computer system can sup- 
port applications coded in the lan- 
guage — and do so within reason- 
able cost for your installation’s 
budget. It is the combination of these 
factors that often inhibits the small 
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Alternatives to Cobol: BASIC 


computer user and points to the se- 
lection of Basic because it is inexpen- 
sive and readily available. 

In addition, Basic also has been con- 
figured in read-only memory (ROM) 
for a number of systems. This has the 
advantage of reducing the amount of 
computer storage used by a translator 
and makes it available for application 
programs. Cobol systems tend to be 
significantly more expensive than 
Basic systems. 

The second point, comprehensiveness, 
refers to the ability of the language 
to solve your problems by containing 
all of those elements necessary to do 
so. It would not be a good idea to use 
Cobol to do a lot of number crunch- 
ing. Likewise, Cobol ‘might be cho- 
sen over Basic for doing a lot of file 
handling. 

Ease of learning might be an impor- 
tant consideration in a situation 
where the programming staff is 
home-grown. Training programs are 
costly. Ideally, the budding program- 
mer must be made productive as rap- 
idly as possible. 

Ease of coding is pertinent in all situ- 
ations. If the language is bogged 
down with a lot of rules, it may make 
coding tedious and difficult. 

Cobol receives high marks because 
it is said to be self-documenting. It is 
also touted for its so-called portabil- 
ity — the ability to implement the 
code on any machine. If one were to 
restrict oneself to using the mini- 


mum standard for Ansi Cobol, then’ 


this last statement might be true. 
However, each originator of a Cobol 
system adds on what are known as 
extensions to the language to take 
advantage of particular characteris- 
tics of the destination machine on 
which the system is to run. 

Thus, even within companies like 
Digital Equipment Corp., there is un- 
comfortable incompatibility between 
the Cobol implemented for the Dec- 
system-10 and the newer VAX-11/ 
780. It is, however, unreasonable to 
expect that developers of the newer 
Cobol systems (after 1974) would re- 
strict themselves to the limitations of 
a language that was not geared for a 
high level of on-line use. The 1980 
standard, when it is released, should 
alleviate this condition. 

As far as the self-documenting as- 
pect goes, it is certainly there. In con- 
junction with structured techniques, 
it offers an excellent means of pro- 
viding lucid code. Unfortunately, we 
all know that one is inclined to do 
the least amount of work possible to 
set a job done and so the area of doc- 
umentation suffers. 

Recently I reviewed several systems 
for a client. Each of these consisted of 
about 65 modules primarily coded in 
Cobol. There was very little external 
documentation for any of these pro- 
grams. Much to my dismay, the pro- 
grams themselves were terse and 
lacked remarks and comments. The 
variable names chosen were often 
around eight characters long (Cobol 
supports 32-character names) with 
ambiguous or totally obscure mean- 
ings. They were a study in cryptogra- 
phy. It all boils down to the fact that 
the documentation of a program does 


not depend on the programming lan- 
guage, but on the self-discipline of 
the programmer to document. 

Cobol is not a simple language to 
learn. It requires a rigid application 
of rules and a demanding comfor- 
mity to them. Many were the times 
that I spent reviewing a program- 
mer’s code trying to isolate a bus 
only to find it attributable to a miss- 
ing period that resulted in the execu- 
tion of fall-through logic, since a pe- 
riod in Cobol indicates the end of a 
particular sequence of instructions. 
The language has many key words 
and is extremely powerful. It re- 


a - 
* 


Cause for 


quires a considerable period of train- 
ing to master and a lot of time to be- 
come proficient in it. 

Basic, on the other hand, receives 
high marks because it is a simple lan- 
guage to learn and use, and yet it is 
quite powerful. It is often criticized 
for its lack of controls. However, it is 
this very characteristic that permits a 
greater range for the programmer's 
creativity in problem solving. It en- 
courages innovation. It has the same 
problems in portability Cobol has. 

There are many versions of Basic 
currently available, mostly with ma- 
chine-specific extensions. On the 


i. a 


large VAX-11/780 minicomputer 
there is a highly extended Basic im- 
plementation language which, when 
used in its compilation mode, gener- 
ates native-mode object modules. 
These modules have extremely fast 
execution times that compare favor- 
ably with those of unoptimized For- 
tran modules. Program sizes of up to 
two billion bytes are allowed. 

There is no current Ansi standard 
Basic that even comes close to the 
power and extensions offered by this 
Basic. 

There is also a Basic translator utili- 
ty to ease conversion from Basic-Plus 
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(for the PDP-11) to the VAX-11 Basic. 

Four different Basic processors are 
available for microcomputers: Inte- 
ger Basic and Applesoft-II, which 
run under the Apple 6502 micro- 
processor and CBasic and GBasic, 
which run under CP/M’s Z80-based 
operating system. They all have dif- 
ferent features, so I can select the one 
that is best suited for a particular ap- 
plication. 

Another feature that many Basics 
have is the ability to generate graph- 
ics easily. Since so much of computer 
output is an attempt to present infor- 
mation clearly and concisely, a good 
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graphics representation can reduce 
greatly the amount of paper flow and 
get the point across succinctly. 

Some Basic programs run much 
more slowly than a comparable pro- 
gram in Cobol because they have 
been implemented using an inter- 
preter. As noted above, a good Basic 
compiler can produce machine code 
that runs very fast. Speed also is rela- 
tive. If an interpreted program runs 
in two minutes while a compiled one 
runs in half a minute, does it not 
then become a function of the envi- 
ronment whether the time differ- 


ence is sigr ‘ficant? 


(PLEX) to COBOL, PL/1, 
FORTRAN and Assembler. These 
exiensions greatiy facilitate their 
design efforts, freeing them to 
develop new applications as well 
as to update old. The Report Writer 
facility makes both on-line and 
batch reporting a routine and 
worry-free task. The discovery of 
PLEX’s rich menu of powerful pro- 
gramming capabilities no doubt 
started the first bottle of cham- 
pagne around. 


End users were not forgotten in 
the software celebration. SYSTEM 
2000/VSE DBMS provides 
QUEST, a free-form, English-like 
language that allows end users to 
create, update and retrieve data 
bases without programmer assis- 
tance. End users are also able to 
take advantage of Report Writer's 
wide-ranging capabilities. By pro- 
viding end users with direct 
access to data, you further ease 
application backlogs and contri- 
bute to even greater programmer 
productivity 
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swer 5.5. This is reminiscent of how a 
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After the first line is entered, the 
computer makes no apparent re- 
sponse. When the second line is en- 
tered, the computer immediately re- 
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plies with the answer 5.5. This 
represents the most primitive way to 
step through an algorithm to check 
its accuracy. The other mode, de- 
ferred execution, is generally imple- 
mented by identifying each com- 
mand contained in a line or 
statement or series of statements by a 
specific line number. These com- 
mands may be entered in any order 
relative to line number and then 
RUN as many times as desired. 

Various ways of representing data 
are possible. In the example above, a 
variable X is assigned the value 33. 
The answer is returned as a real vari- 
able — it has decimal precision. Oth- 
er variable representations in Basic 
are interests that are whole positive 
or negative numbers, strings that are 
lists of alphanumeric characters and 
hexadecimal or octal numbers. 

The first three types may be dimen- 
sioned or subscripted as vectors or 
arrays. The number of dimensions 
supported by a particular Basic var- 
ies. For instance, Basic-Plus allows 
only two dimensions, while Apple- 
soft-IIl permits up to 88. It is possible 
to perform manipulations on strings 
converting them from one form of 
variable representation to another. 
For instance, if a string is defined as 
A$=“ABC1i23”, then the value 123 
could be easily extracted from it. 
Strings can also be concatenated. The 
command X$=B$+D$ for the 
strings B$= “Good” and D$=“Morn- 
ing!” results in X$=“Good Morn- 
ing!”’. 

There are three types of operators. 
The algebraic operators of assign- 
ment, negation, exponentiation, 
multiplication, division, addition 
and subtraction may be used in the 
usual sense. They are indicated by 
the symbols =,-, ** ort, *, /, + and 
-, respectively. Then there are the re- 
lational operators of equal, not equal, 
less than, greater than, less than or 
equal, and greater than or equal 
which are represented as =, <> or 
t, <, >, <=, and >=. In addition, 
there are the logical operators of 
NOT, AND and OR. 

Relational and logical expressions 
usually return the value of 1, if true, 
and 0, if false. They are often used to 
| change the flow of processing based 
upon the truth or falsity of a particu- 
lar set of conditions. 

Many of the commands that follow 
use keywords easily indicative of 
their function. The input and output 
commands relate to directing the 
flow of information into and out of 
various peripheral devices and to the 
assignment of values and definition 
of functions. These include the 
keywords READ, INPUT, GET, 
PRINT, LET and DEF FN(X)= 
Special file handling commands such 
as OPEN and CLOSE are used for ac- 
cessing tape and disk data files. 

The commands relating to the flow 
of control consist of the uncondition- 
al GOTO and GOSUB commands 
where SUB stands for subroutine 
plus IF ... THEN GOTO or STOP, or 
RETURN, RESUME, RETURN and 
POP, which is an advanced program- 
ming feature that removes one ad- 
dress from the RETURN address tack. 
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And IF ... THEN ... ELSE construct 
extends the IF statement to provide 
for handling the negative case of IF. 

There are the looping commands of 
FOR X = 1TO5 STEP 2... NEXT X, 
which in my example execute all 
statements between the FOR state- 
ment and the NEXT statement three 
times, stepping X in increments of 2 
from 1 to 3 to 5. The WHILE and 
WEND (While END) structured con- 
struct allows instructions constitut- 
ing a loop to be executed as long as 
the condition holds true. 

The conditional branching com- 
mand is phrased as ON X GOTO 100, 
50, 700 where based on the integer 
value of X it goes to the appropriate 
statement on the list. If X equals 3, 
and the command is coded as stated, 
then the program would branch to 
statement number 700. The same 
command is applicable for GOSUB as 
well as GOTO. The conditional error 
branching is, for example, ONERR 
GOTO 1000. 

The system and utility commands 
are somewhat system dependent. 
Most common representations are 
LOAD, SAVE, NEW, RUN, STOP, 
END, CHAIN, APPEND, EXEC, 
TRACE (a debugging aid, HIMEM, 
LOMEM, PEEK, POKE and CALL. 
The last five are machine-oriented. 
The pertain to setting memory loca- 
tions. 

Editing and format-related com- 
mands permit LISTing the program, 
DELeting lines, inserting REMarks, 
and utilizing various tabulation com- 
mands and screen cursor controls. 
The cursor is the little square of 
blinking light on the video terminal 
screen that points to the next avail- 
able position for input. PRINT US- 
ING is a formatting command that al- 
lows the user to specify how and 
where the data is to be displayed on 
the output device. 

Last but not least, there are the 
math functions such as SIN, COS, 
TAN, ATN, INT, RND, SGN, ABS, 
SQR, EXP and LOG. Some Basic sys- 
tems also include the powerful MAT 
functions, which are the matrix alge- 
bra manipulators. For example, a ma- 
trix may be inverted with a single 
command, a truly terrific feature for 
all those statistical and operations re- 
search problems. 

In addition to the aforementioned 
commands there is a rich repertoire 
of commands relating to graphics, 
screen color and special port controls 
plus methods of passing variables to 
programs. They are common to many 
Basic implementations, particularly 
on the microcomputers, and are ex- 
tremely easy to use. 


General Structure of Cobol 


Cobol instructions are first coded as 
a program before they are recom- 
piled, linked and then run. As men- 
tioned earlier, the language has a rig- 
id structure. The rules for order, 
indentation, name definition of data 
and procedures and for writing spe- 
cific entries must be adhered to 
strictly. 

The code is divided into four divi- 
sions. These divisions are, in their or- 
der of appearance, IDENTIFICA- 


TION, ENVIRONMENT, DATA and 
PROCEDURE. As before, I shall 
maintain the convention of capitaliz- 
ing keywords where they occur. The 
first three are used to identify hard- 
ware and data. The last division de- 
fines the processing procedures. A 
division may be subdivided into sec- 
tions, paragraphs, entry clauses or 
sentences -which are composed of 
statements. This list is not intended 
to be exhaustive. 

The data division describes data el- 
ements by levels according to their 
position in a hierarchy. It is possible 
to manipulate several variables by 
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using just one group level name. For 
instance, customer data could be 
named CUSTOMER-MASTER, and 
within this group could be name, ad- 
dress and phone number detail 
named CUSTOMER-NAME, CUS- 
TOMER-ADDRESS and CUSTOMER- 
PHONE-NO. 

The PICTURE clause is used to de- 
scribe what kind of data it is. These 
data specifications include 9 for nu- 
meric data, X for alphanumeric data, 
A for alphabetic data and repeat 
counts (such as X(3) which is the 
same as XXX), V for assumed decimal 
location and S for signed numbers. 


There are special designations to in- 
dicate how the data is to be stored or 
used. The keywords for these are 
DISPLAY, COMPUTATIONAL OR 
COMP, COMP-1, COMP-2, COMP-3, 
COMP SYNC. 

The arithmetic operators are indi- 
cated by the verbs ADD... TO..., 
COMPUTE ... = ..., DIVIDE ... 
INTO ... GIVING ..., MULTIPLY 
... BY ... GIVING and SUBTRACT 
... FROM ... GIVING. The relation- 
al operators are LESS THAN, 
GREATER THAN and EQUAL TO, 
while the logical operators are the 
usual NOT, AND, and OR. 
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There are many commands relating 
to the control of input and output. 
Some of these are SELECT file-name 
and ASSIGN TO system-device, OR- 
GANIZATION IS SEQUENTIAL or 
RELATIVE or INDEXED, ACCESS 
MODE IS SEQUENTIAL or RAN- 
DOM or DYNAMIC, CLOSE, OPEN 
INPUT and OPEN OUTPUT. The re- 
cord manipulation commands are 
READ ... RECORD INTO ..., RE- 
WRITE... FROM ..., and WRITE. 

The value assignment verb is 
MOVE. It copies data from one set of 
internal computer storage locations 
to another; MOVE 1 TO NUMBER. 


The verbs relating to flow of con- 
trol are GOTO, GOTO ... DEPEND- 
ING ON ...,and IF... ELSE... The 
PERFORM verb formats are PER- 
FORM procedure-name and PER- 
FORM procedure-name 1 THRU pro- 
cedure-name 2 followed by optional 
qualifying clauses such as UNTIL or 
VARYING... BY... or n-number of 
TIMES. 

The system and utility commands 
include RUN, CALL, COPY, COPY 
... REPLACING ..., EXIT, and 
SORT. The DISPLAY verb is used to 
output data to a terminal device. 
WRITE... AFTER ADVANCING ... 


is a print statement which uses for- 
mat controls. The format itself is de- 
fined in the DATA DIVISION. The 
only resident math function is SIGN. 


Comparative Implementations 


The figure on Page 116 shows how 
a problem solution is implemented 
in each language. The statement of 
the problem is as follows: a vector A 
has five data elements. The value of 
the first item of the vector is tested 
for not being equal to one. If this 
condition is true, then all of the ele- 
ments of the vector are initialized to 
the value of one and a message “Vec- 
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tor A is initialized” is displayed on 
the terminal output device. Some pro- 
cessing may occur in the program 
prior to the above test which need 
not be specified here. 

The Cobol implementation takes 
advantage of an extension to the 
Ansi Cobol X3.23-1974 language by 
using an in-line PERFORM state- 
ment. The Basic construction allows 
multiple instructions to be identified 
by asingle line number, namely, 300, 
while colons separate or act as delim- 
iters between the instructions. The 
Cobol solution is clearly more ver- 
bose than the Basic one but not nec- 
essarily more self-documenting. If 
you had to code the solution to the 
problem, which language would you 
prefer to use? 

The proportion of nonprofessional 
programmers and programmers who 
are the actual users relative to the 
programming population will rise 
significantly in the next few years. 
Already this phenomenon has been 
demonstrated by the increasing pop- 
ularity of the personal computer. 
With the attractive pricing of the 
minicomputers and microcomputers 
and with their tremendous capabili- 
ties, many more businesses and small 
institutions will opt for their own 
computer facility and for providing 
desktop computers throughout their 
organizations. 

A lot of these newcomers to com- 
puting will be impressed by the ease 
of using the Basic language and will 
not be put off by the mystique of a 
language such as Cobol. Even today, 
the children in elementary schools 
are becoming fluent with a computer 
language. Often they are introduced 
to the wonderful world of comput- 
ing through the use of Basic. 

1 am reminded of a letter that was 
recently published in the magazine 
Creative Computing. A nine-year-old 
child wrote a brief article about us- 
ing the Apple’s computer language. 
I'll guess he was referring to Integer 
Basic. In it he was quite complimen- 
tary to its power and ease of use. I 
wonder what his reaction to comput- 
er programming would have been if 
he had first been introduced to Co- 
bol. 


The Cobol language is clearly for 
the professional programmer. That is 
not to imply that Basic is not, but that 
there are a lot of large mainframes 
out there that will continue to re- 
quire the support of highly trained 
programmers to implement and 
maintain applications using Cobol. 


On the other hand, as Basic lan- 
guages expand to levels such as that 
of the VAX-11 Basic, there might 
well be a reason to choose Basic over 
Cobol principally for its efficient fa- 
cility of development, which cuts ap- 
plication implementation times con- 
siderably, and for its wider range of 
possible applications. The next few 
years will certainly be interesting to 
watch as shifts in use occur in the 
various languages. 


Stewart is a data base specialist for the 
Professional Services Group of Keane, 
Inc. in Boston. 
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tion, they’ve been exposed to differ- 
ent ways of life. Many have traveled 
abroad as part of exchange programs 
or on summer vacations and thus are 
more open-minded and knowledge- 
able about the world’s problems. 

They are no less concerned with the 
spiritual aspects of life than we were 
and many are searching outside tra- 
ditional religions for answers. Their 
moral values are different from those 
of the old breed, perhaps because of 
the drug culture, women’s liberation 
and the sexual revolution (birth con- 
trol techniques that work!). 


Acknowledging Our Role 


Let me point out that we were once 
considered the mavericks. Veterans 
of World War II and Korea, we were 
in a hurry as we pursued our profes- 
sional goals. Our bosses were just as 
concerned about us as we are about 
the younger generation. And one 
day, of course, today’s new breed 
will be considered the old breed by 
the next generation. 

We should also remember we our- 
selves created the “multinational 
world they are now trying to live in: 
the jet age, the world of television 
and computers and today’s well- 
known energy problems. ‘At the 
same time, we provided them with 
an affluence during their childhoods 
unheard of — perhaps even un- 
dreamt of — by prior generations. 
We certainly should not begrudge 
them what we worked so hard to en- 
able them to have. 

In order to successfully manage the 
new breed, we first need to assess 
ourselves and our attitudes. First, we 
must acknowledge that they are dif- 
ferent. Are we trying to change them 
— or do we accept them as they are? 
Are we open to new ideas? Certainly, 
new approaches are needed to solve 
people problems by providing solu- 
tions from which both groups can 
benefit and grow. 

Our expectations need to be reason- 
able — according to the new breed’s 
standards. Are we objective about in- 
dividuals? Most obvious to come un- 
der scrutiny would be our attitudes 
toward women and minorities. But 
let’s not forget our personal preju- 
dices (beards, overweight, attire), 
which sometimes also get in the way. 

Second, we need to take a fresh 
look at the work environment in our 
areas of responsibility. The new 
breed needs to feel involved, to par- 
ticipate in job planning, scheduling 
and assignment. Challenging, varied 
tasks are important to retain our 
good people. Job rotation and en- 
richment can assist us in conveying 
to our employees that we understand 
how much they value job content 
and the freedom to use their talent. 

Career pathing for each employee 
is critical. So are frequent job perfor- 
mance victories, supervisory feed- 
back and lots of personal attention. 
Promotions must come more quickly 
or the new breed will move on. 

It is also important to treat the new 
breed within their own value struc- 
ture. This includes keeping a low 
tension level and an atmosphere 
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where the interchange of ideas is en- 
couraged. One technique is to insti- 
tute regular group meetings where 
common problems are discussed, 
thus reinforcing the concept of par- 
ticipatory management and a two- 
way flow of information. 

Next, assess company policies and 
incentives. Are current salary ranges 
and working conditions in our 
groups equal to or better than indus- 
try standards? There are many areas 
that can provide fertile ground for 
increased loyalty and performance. 

For example, analyze working 
hours. Perhaps your group would 
benefit by being paid to work over- 
time; this could eliminate moon- 
lighting and subcontracting. Perhaps 
flextime should be considered, or a 
four-day week. Some companies are 
now permitting programmers to 
work at home except for group and 
review meetings — using a terminal 
for debugging and compilations. 
Others are establishing branch loca- 
tions closer to employees’ residences. 

Additional types of incentives in- 
clude educational programs, which 
encourage professionals to increase 
their skills (and therefore, their val- 
ue to the company), cash bonuses for 
performance and/or applicant refer- 
rals and group investment clubs. 

To foster a group feeling, many 
companies are sponsoring new 
group activities, such as tennis tour- 
naments, ski trips and outings. 

Another opportunity to increase 
the employee’s appreciation of the 
company can be realized through the 
use of an annual recap of total com- 
pany compensation, including sala- 


ry, benefits, retirement contribu- | 


tions, training and educational costs 
and other indirect contributions. 


Most of All 


As DP managers, we are primarily 
resource managers and our most 
complex, challenging resource is our 
people. To be successful in promot- 
ing the highest productivity and the 
lowest turnover, we must be willing 
to open our eyes, modify our think- 
ing and see things as they really are. 

I have faith in the new breed. Just 
as our bosses worried about us when 
we stopped wearing hats — so we 
worry about the new breed. 

But the new breed has a great 
deal to offer our companies. They are 
energetic, creative and more highly 
educated. They have a great appreci- 
ation of our god-given natural re- 
sources and are healthier and more 
athletic than we were. In addition, I 
think they are more honest with 
themselves and with us about their 
wants, desires and needs. 

What we must do is accept the fol- 
lowing recipe for the successful man- 
agement of this new breed: mix to- 
gether the ability to listen, 
decisiveness, empathy, encourage- 
ment and guidance, fairness, a per- 
sonal interest, a willingness to 
change our ideas and prejudices and 
apply the wisdom of Solomon! 


Gottfried is president of Gottfried Con- 
sultants, Inc., a management consulting 
firm headquartered in Los Angeles. @ 
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Interview With McCracken 


(Continued from Page 22) 

standard before there was 
any experience in using a 
programming language, and 
it’s an act of great faith to as- 
sume what the end result 
will be, especially with a lan- 
guage as “big” as Ada. 


There has been a lot of ar- 


gument about the lack of 
upward compatibility be- 
tween Cobol-74 and the 
proposed Ansi_ standard. 
Will that incompatibility 
have a seriously negative ef- 
fect in DP shops? 

Yes, if it happens that way. 
I would make an uninformed 
guess that when all of the 


shouting is done and gone, it 
probably will be upward-com- 
patible. The alternative will 
be intense resistance. It’s a 
shame it’s so difficult to de- 
lete bad features from a lan- 
guage. But people have old 
programs around that in- 
clude those features and they 
can’t stand the penalty for 


having compiler support 
dropped. 

The argument for upward 
compatibility has a tremen- 
dous amount of economic 
weight to it. 


Any prediction as to when 
the new standard will come 
out? 
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No. I’m not that close to the 
standards business. I sympa- 
thize with the difficulty of 
getting a consensus from so 
many different interest 
groups. There’s considerable 
disagreement as to what 
would be an ideal interval 
between standards. If you do 
it too quickly and too often, 
everyone is in constant tur- 
moil. If you wait too long, 
there is such a large accumu- 
lation of changes it doesn’t 
even look like the same lan- 


guage. 


Will a universal program- 
ming language ever be de- 
veloped? 

Absolutely not. I can’t con- 
ceive of one language that 
would meet the needs of 
things as diverse as numeri- 
cal analysis in engineering 
work, real-time on-line 
transaction processing and 
compiler writing. Any lan- 
guage whatsoever can in 
principle do all of those, but 
such needs are so specialized 
I can’t imagine developing 
one language that would re- 
alistically handle them. 


What about the future of 
systems and applications 
programmers? Are they in 
dead-end careers? 

Not unless they’re content 
to be in dead-end careers. 
People who view program- 
ming as a nine-to-five job 
that they don’t mind too 
much will have the opportu- 
nity to go on much the same 
as they do now. 

On the other hand, they 
certainly don’t have to settle 
for that. The kinds of things 
we've talked about — like 
prototyping and increased 
end-user involvement — 
create a tremendous oppor- 
tunity for programmers to 
spend more time working 
with the users. They might 
have a subspecialty in a par- 
ticular application area and 
function as internal consul- 
tants. 

Systems programmers will 
have all the work they can 
possibly handle — all as in- 
teresting as it ever was, if not 
more so. 

Some of the biggest 
changes are in the direction 
of doing things in other 
ways, but that doesn’t mean 
the old ways will be dropped 
— certainly not overnight 
and, in many cases, never. 


Will the number of pro- 
grammers go up in the fu- 
ture? 

Absolutely. If there is any 
way to find the people, the 
systems programmers will 
increase more than applica- 
tions programmers. It will all 
level off at some point in the 








distant future and the demand for 
applications programmers may stabi- 
lize more quickly — but even that is 
many years off. 





tems and applications program- 
mers? 

I’m not sure what they are now. In 
any one kind of programming, there 
are a lot of different options avail- 
able. Whether a person chooses to 
emphasize the people side of the 
thing or to stay strictly technical and 
whether a person uses a solid foun- 
dation of technical knowledge to 
move into management or marketing 
— these factors affect the career path. 
I don’t see big changes in any of that 
and I emphasize that,there is a lot of 
variety. 


You once expressed concern over 
the lack of a professional organiza- 
tion for Susiness-oriented systems 
developers. Does that vacuum still 
exist? 

Absolutely. It’s an area all the exist- 
ing professional organizations some- 
how miss. The [Association for Com- 
puting Machinery] ACM and the 
Computer Society of the [Institute of 
Electrical and Electronics Engineers] 
IEEE are very good for computer sci- 
ence departments in universities. 
ACM concentrates more on software 
and IEEE places more emphasis on 
hardware, but there is a tremendous 
overlap. Both societies are also 
geared toward people involved with 
scientific technical systems program- 
ming. 

The [Data Processing Management 
Association] DPMA does a fine job 
for DP managers. However, I don’t 
think the serious, career-minded Co- 
bol programmer, for example, has a 
professional organization that really 
meets his or her needs. 

It’s difficult because providing the 
needed services doesn’t carry the 
same reward as that enjoyed in the 
academic area. Academics are re- 
warded for publishing, perhaps to 
excess. But the traditional manage- 
ment orientation in industry does 
not encourage publishing. So, find- 
ing people to write the articles is a 
difficult problem. 


What is the best method of protec- 
tion for software developers? 


I don’t think there is any one best 
method. The three basic ways to pro- 
tect software are copyrights, patents 
and trade secrets. I think we need all 
of them. However, there are obvious 
legal differences in what they cover. 
It makes no sense, for example, to 
copyright a program — which re- 
quires publication — and then claim 
trade secret status for it. 

A patent has to be novel, useful and 
nonobvious. Clearly, not very many 
programs meet these criteria — but 
some do. 

Then there’s a choice betwen copy- 
right and trade secret protection. 

I don’t understand the apparent 
Adapso [Association for Data Pro- 
cessing Service Organizations, Inc.] 
position that program copyrights 
aren’t necessary because trade secret 


Will career paths change for sys- 


protection is available. Trade secrets 
certainly serve some needs, particu- 
larly those involving large main- 
frames and licensing software to an 
easily identifiable user. 

Copyrights will probably be most 
useful in the mass marketplace. The 
real protection for a book is that it’s 
cheaper to buy it than to copy it. Un- 
til software gets down into that 
range, which may or may not hap- 
pen, about all copyright protection 
provides is an opportunity to go after 
a really flagrant violator, but that’s a 
useful weapon. 

It’s a very serious problem. When 


TEMPO: 


“ It makes no sense to copyright a program 
— which requires publication — and then 
claim trade secret status for it. ” 












someone gets a very good idea, 
works 90-hour weeks for six months 
and brings it to the market in good 
form, he has the right to profit from 
it. It should not be possible for any- 
one to steal it. I believe in the con- 
cept of intellectual property — 
which is guaranteed in the U. S. Con- 
stitution after all — but I don’t un- 
derstand why we shouldn’t push for 
all three software protection meth- 
ods as vigorously as possible. 


What will the MIS director of the 
future be like? 


I don’t know. You tell me. 





My impression is that the person 
who has two kinds of background — 
programming and an M.B.A or engi- 
neering and law, for example — has 
a lot going for him. 


What problems besides productiv- 
ity will confront information sys- 
tems directors during the 80s? 

That’s a fairly broad question. Cer- 
tainly one problem will be fraud. 
The problem of the dishonest insider 
will become even more urgent than 
it is now. 

We're developing entirely new 
kinds of interfaces between DP and 
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measures response times. 


When you're working in a large IBM computer network, 
there's plenty of room for disagreement about response times 
You need hard data, real information you can rely on—you 
need proof of what's really going on at users’ terminals. 

You need TEMPO, the response time monitor from DTSS. 


All the facts. TEMPO measures the complete response time 
cycle, from any IBM 3270 terminal to host and back again, 
and prints the result with the time of day. 

In all IBM environments. TEMPO provides you with all the 
facts while running under SDLC, Bisync, SNA, and local proto- 
cols, using VTAM, TCAM, and BTAM telecommunications 
access methods. 

With all these advantages. TEMPO is designed to fit right 
into your office environment. It’s easy to install and reliable, 
with a quiet printer attached to record data. Its summarized 
response time reports provide you with a response time 
recording at both the terminal and the host computer. 


DSS 


A subsidiary of Metropolitan Life. 


15 Day Free Trial Offer. 


Just attach your Purchase Order for $2,450 per unit to this 
coupon. Send it to our Sales Manager, Bob Early. Indicate that 
you want to try a TEMPO unit for fifteen days, free of charge 
If, at the end of that time, you are not completely satisfied, 
simply return the unit to us. You pay only for shipping 


Yes, |am interested in the TEMPO Response Time Monitor. 


0 Please send me unit(s) for my free trial. | have 
attached a Purchase Order. 


C Please have a salesman call 
information 


NAME 
TITLE 
COMPANY 
ADDRESS 
CITY 
TELEPHONE 
Number of terminals installed 3277 3278 


Send to Bob Early, DTSS, Incorporated, 10 Allen Street, 
Hanover, NH 03755 Telephone (603) 643-6600 


C) Please send more 
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McCracken 


end users. We’re dealing with people 
in increasing numbers with less and 
less demand that they learn our lan- 
guage before they can use our ser- 
vices. That creates a lot of new de- 
mands on the skills of the DP person. 

We'll have to know the end user’s 
language — what their problems are 
and what worries them. We will 
have to find some way of providing 
service to millions and millions of 
people. The ways we’ve done it in 
the past clearly are not going to 
work. 

We may eventually face the prob- 
lem of saturation. We may find that 
some unanticipated factor will cause 
things to level off. That would mean 
dealing with the problems of a ma- 
ture industry instead of a rapidly 
growing one. Business schools don’t 
offer much in that area. There are a 
lot of case studies on how to deal 
with rapid growth, but not very 
many on how to manage a stable 
market. 


You say computer fraud is a major 
concern. How can it be prevented? 

You have to fall back on a combina- 
tion of things, hope for the best and 
admit that you won't be able to stop 
all of it. There is no such thing as 
100% security. A combination of the 
kinds of administrative procedures 
that auditors have known about for 
years, like requiring two signatures 
in critical situations, makes fraud 
more difficult. Guard those pass- 
words and change them whenever a 
key person leaves the company. 
None of that is glamorous or fool- 
proof, but it does help. I don’t think 
there is a single solution — technical 
or otherwise. 

Do what you can and then buy in- 
surance. 


You’ve said that the future is es- 
sentially unlimited and that means 
there is as much potential for evil as 
for good. What do you see as poten- 
tially evil in terms of the informa- 
tion processing industry? 

Certain phenomena that occur 
when technology is introduced into 
complex systems offer some histori- 
cal parallels as to the risks and dan- 
gers. These aren’t necessarily predic- 
tions. 

If you consider the emergence of 
the first commercially produced 
computer, Univac I, as a starting 
date, computing is only 30 years old. 
I think it is coming in faster than any 
previous technology in history. 

Any new technology has unintend- 
ed side effects — some of which will 
be negative. The production of the 
automobile created the suburbs, 
which eventually created a depen- 
dence on foreign oil. That doesn’t 
mean Henry Ford was an evil man. I 
think it’s safe to say that things like 
that will happen. 

In some cases, technology creates 
excessive dependence. You get to a 
point where you can’t do something 
because you've lost the skills to ac- 
complish it without the technology 
or you're doing things in a way that 
would have been impossible before 
the new technology. 


New technology tends to create in- 
creased interdependence between 
people. That isn’t necessarily bad in 
itself, but the new interdependencies 
can be unstable for reasons that 
didn’t previously exist. 

There is the incredible involvement 
of computers in the military. I’m not 
a pacifist in the strict sense and I 
think we have to have a defense or- 
ganization. But there are an awful lot 
of computers involved in it. A few 
times each year, apparently, comput- 
er malfunctions tell us “the Russians 
are coming.” Luckily, nobody has be- 
lieved it yet, but they might at some 
future point. 

In addition, this country is current- 
ly in the business of selling weapons 
to both sides in explosive political 
situations. This means computers are 
being sent to places where the local 
technicians are really not up to main- 
taining them at all. I don’t want to 
emphasize a scenario of how things 
can go wrong, but the picture ap- 
pears to be destabilizing. 

Another possibility would be some 
sort of conspiracy to take over the 
banking system. People write about 
this sort of situation in scare novels, 
but I haven’t seen one yet that was 
very convincing. However, the 
emergence of any technology intro- 
duces factors many years later that 
were never anticipated. 


In some areas of the country, soft- 
ware developers are working out of 
their own homes. Will “cottage pro- 
gramming” be a significant trend in 
the future? 

There certainly is some kind of 
trend in that direction and, consider- 
ing the people shortage, cottage pro- 
gramming is probably a reasonable 
option. 

Software for personal computers is 
being written on that basis where in- 
dividuals or a few people develop a 
package completely on their own. 

However, I doubt that applications 
programming will be done in a big 
way. So much depends on talking to 
users, staff meetings and the like that 
it doesn’t seem feasible. 


We’ve covered programmers, lan- 
guages and trends of the future. 
What do you see in Dan McCrack- 
en’s future? 

Essentially, more of the same. I 
want to keep writing books that deal 
with the new concepts as time goes 
on. It isn’t my particular function to 
work with the absolutely latest thing 
in any field. 

My role seems to involve populariz- 
ing concepts that are working in the 
real world about five years after 
they’ve been introduced and have 
been proven useful to a lot of people. 
I hope to do more of the same in the 
sense of presenting new things to us- 
ers. I’m also interested in combining 
my technical work with volunteer 
activities like heading the Afips 
[American Federation of Information 
Processing Societies] History of 
Computing Committee or doing oth- 
er public service work. But there are 
no ventures in the works at the mo- 
ment. 
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DNOS: An operating system 
providing for the future ... 
from Texas Instruments. 
Texas Instruments Distributed Net- 
work Operating System (DNOS) is a 
state-of-the-art advancement that 
moves many mainframe capabilities to 
the DS990 minicomputer level. DNOS 
is TI’s innovative answer to the chal- 
lenge of increasing productivity by 
providing you with a means of obtain- 
ing the most efficient use of your com- 
puter and human resources. 

DNOS includes many advanced 
capabilities: A sophisticated screen 
management package. Advanced data 
base management and retrieval 


Answering the productivity 
challenge of the 1980s. 


capabilities. Support for tadustry- 
standard high-level languages. Job 
accounting. Output spooling. Inter- 
process communications. And much 
more. So you can improve the produc- 
tivity of your programmers as well as 
your users. 


And as your requirements grow, so 
will the capabilities of DNOS. DNOS 
provides the foundation for future 
multiple processor and distributed 
network support. Today’s DNOS is 
compatible with our proven DX10 Op- 
erating System. Future advancements 
will also be compatible with today’s 
product — a commitment that protects 
your software investment and ensures 





long term productivity gains. 

To find out what DNOS can do for 
your business, contact the TI sales of- 
fice nearest you. Or write Texas In- 
struments Incorporated, P.O. Box 
204146, Dallas, Texas 75220. In 
Europe, write Texas Instruments In- 
corporated, European Digital Systems 
Division, B.P. 5, 06270, Villeneuve- 
Loubet, France. In Asia Pacific, write 
Texas Instruments Ltd., 990 Ben- 
demeer Road, Singapore 12333. 

For fastest response, call our inquiry 
response center at ‘800- oO 
527-3500 (in Texas, call 1} 
214-995-6616 collect). 

Refer to code A01-207 . 


We put computing within everyone’s reach. 
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ItS no coincidence that 
American Can and National Can 
both chose the same financial 
software company. 


American Can and National Can 
believe McCormack & Dodge can. 

After years of competing in the container 
industry, they both have their own idea 
about what makes a good package. But 
American Can and National Can clearly 
agree on at least one package. Their finan 
cial software package from McCormack & 
Dodge. Both companies use our general 
ledger system, GL Plus, to achieve fast, flexi 
ble reporting, efficient journal processing, 
comprehensive editing and extended 
capacity for budget control. 

It's no coincidence. 


Known by the companies we keep. 
The name McCormack & Dodge may 
not be a household word, But the names of 

our clients are. Anaconda, Encyclopaedia 
Britannica, Manufacturers Hanover, Marriott. 
And over 1,000 other top companies in 
banking, consumer products, food and bev 
erage, health care, insurance, manufactur- 
ing, natural resources, paper products, 
publishing and transportation. We also 
serve smaller, growing companies, 

the emerging leaders whose 

corporate names will become 

household words. 


The most advanced financial 
software ever to run on big 
mainframes. Now available for 
minicomputers. 

Our general ledger and accounts 
payable packages, GL Plus and AP 
Plus, are well known to Fortune 
500 executives. And to 


any data processing manager with a big 
mainframe. Until recently, these programs 
were only for big computer use. But we've 
just Succeeded in adapting them to the IBM 
System 34, HP 3000 and Prime 50 Series, 
several minicomputers that fall comfortably 
within the budgets of companies with sales 
of $18 million to $50 million a year. Not to 
mention the countless divisions of giant 
companies with their distributed data proc- 
essing needs. 


The best hands-on training in the 

industry. Hands down. 

When you call McCormack & Dodge and 
ask us to send a sales rep, we might well 
send a CPA. Our entire company is staffed 
by people who know accounting software 
from the client side, because they've been 
accountants, data processing managers 
and controllers. They apply this 
inside knowledge to create 
exceptionally thorough (and 

successful) user training 

programs. Our 
training programs 
make sure your 
system is up 
and running 
quickly. 
Because 


your people learn in a practical, hands-on 
environment. Errors are worked out in our 
classrooms, not your offices. 


It’s no coincidence that 
Canadian General Electrical believes 
we can, too. 

McCormack & Dodge is a world com- 
pany. Our systems are in operation from 
Minneapolis to Melbourne, and so are our 
offices. We've traditionally offered coast-to- 
Coast service in the U.S. And now we offer it 
in Canada, too, with offices in Montreal, 
Toronto and Vancouver. On both sides of the 
Canadian border —and all around the world — 
prospects who sit down and talk to us do 
more than just talk. They become customers. 

We'd like to show you why. 
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Please send schedule of free seminars, plus information on 

General Ledger [_) Purchase Order (_) Acc 
Fixed Assets (_} Capital Project Analysis 
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Name 
Company 
Address 
City State 
Phone mputer Mode 
CW81A 

560 Hillside Avenue, Needham Heights, MA 02914, (617) 
449-4012, Atlanta (404) 997-2797, Chicago (312) 843-3400. 

Dallas (214) 369-7014, Los Angeles (213) 645-6382 

San Francisco (415) 398-2960, Washington, D.C. (703) 

734-0710, New Yor 126 
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McCormack & Dodge 


The best financial software. The best financial people 
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